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CABLES FOR MILITARY PURPOSES. 


A CURIOUS coincidence, which, in the case of a war 
such as recently threatened us, may be easily repro- 
duced in a much more effective manner, now furnishes 
us with a warning which should not be overlooked. 
We refer to the interruption of traffic in the Suez 
Canal on the one, and to the simultaneous break- 
down of both the submarine cables to India on the 
other, hand. The consequences of the interruption 
of these cables do not, however, make themselves much 
felt at present, as messages can still be transmitted to 
and from India and the East by means of land lines: 
These latter, however, would have to be left out of 
account should we be concerned in a war where speedy 
communication with our Eastern possessions might be 
of vital importance. The recent blocking of the 
Canal, although accidental, shows how easily that road 
to India may be rendered unserviceable. A much 
more serious delay could be produced were any large 
vessel, appropriately loaded, to be sunk in that part of 
the Canal where the channel had to be cut through rock. 

We have already had occasion to point out the 
imprudence of relying solely on the existing cables for 
the maintenance of communication with India and the 
East generally, as apart from the fact that they would 
be simultaneously affected by possible political com- 
plications in Egypt, we now find that they are also 
liable to simultaneous interruptions, due to other 
causes. Thus it requires no exercise of imagination to 
realise that, at the time of greatest need, telegraphic 
intercourse with all our Eastern possessions might be 
stopped ; and that traffic through the Canal might be so 
interfered with as to oblige all transport, shipping, &c., 
to resume its old route round the Cape. When war 
with Russia seemed imminent, and before the occur- 
rence of the awkward Bosphore Egyptien episode in 
Egypt, we suggested that to secure an alternative route 
to the East for military purposes, a cable might be laid 
from India, vid Mauritius, to the Cape of Good Hope, 
there joining the cables which the Government propose 
laying along the West Coast of Africa. 

The route to India vid Mauritius has been loosely 
criticised ; the arguments brought against it, however, 
being such as only serve to prove that it is admirably 
adapted to the purpose for which it was suggested. It 
has been objected that the water is deep, and that the 
weather is such as to render repairs difficult. Cables 
have, however, been laid in water quite as deep; and 
the selection of a type of cable suitable to the depth, does 
not appear to us to be a matter of great difficulty ; the 
cable could then be left to such protection from hostile 
attempts as depth of water and convenient cyclones 
would afford it. Another point brought against this 


route is, that it has not been sufficiently explored ; it 
would be just as reasonable to bring forward against 
the laying of any cable the fact that it has not been 
already laid. We fully recognise the fact that preli- 
minary exploration is necessary ; indeed, were such a 
lesson required, unfortunate experiences in these very 
waters teach us the results of laying cables over ground 
which has been insufficiently surveyed. Proposals for 
a cable from Natal to India vid Mauritius and Diego 
Garcia were submitted to the Government some time 
ago by Messrs. Siemens Brothers ; the Telegraph Con- 
struction and Maintenance Company also tendered for 
acable to Mauritius, pointing out, however, at the same 
time the difficulty of accomplishing repairs. These 
proposals go to show that the laying of such a cable is 
practicable, and the supposed difficulty in effecting 
repairs, argues a corresponding difficulty in damaging 
the cable. There is no doubt that the Government 
would have to pay heavily for such a work, but we 
venture to believe that should a war arise, such as that 
which recently threatened us, the actual economy of 
such an undertaking would soon become apparent. 

Some prominence has lately been given to the idea 
that the Home Government should subsidise a direct 
cable between Hong Kong and Singapore ; but there 
are several other links in the chain of telegraphic com- 
munication which must be rendered secure before 
going so far afield. We do not intend to minimise the 
importance of such a direct cable as that we have 
alluded to, but we doubt the possibility of maintaining 
it; for when we consider that for more than 400 miles 
from Singapore, such a cable would lie in less than 
50 fathoms of water, and that for about 100 miles from 
the Hong Kong end the same shallow water would be 
found, it seems to us that not only would it be absurd 
to expect such a cable to remain unharmed in war time, 
but, further, that it would simply be supplying an 
intelligent enemy with a reserve stock of cable which 
it would probably suit his purposes to pick up and lay 
where it might be more useful to him. To damage this 
cable would neither require much skill nor preparation, 
for our readers may recollect how the existing cables 
have suffered at the hands of the ordinary Chinese 
junks in these waters. 


SECONDARY BATTERY TESTS. 


OF late, the conflicting statements regarding the capa- 
bilities of secondary batteries have been so numerous 
that anything approaching authenticity will no doubt 
be hailed with delight by not a few. We (L£lectrical 
World) present to our readers, therefore, the report of 
tests made of two secondary batteries exhibited at Phila- 
delphia last year; but even these must be taken for 
what they are worth, as they by no means give all the 
information desirable, which fact, however, is not due 
to any fault of the examining committee. 

Three secondary batteries were exhibited, but of these 
only two were tested, and they were those of the Rail- 
way Light and Power Company and the Brush Company. 

The battery tested for the Railway Light and Power 
Company consisted of 34 cells, each 11 by 12 by 3 
inches, containing four plates each, 9 by 10 by ,°, inches. 
The plates are formed by Faure’s process, red lead being 
compressed into an excavated surface. This battery 
was charged by a Weston dynamo, and was used at the 
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Exhibition to run six or eight incandescent lamps of 
different resistances. 

It was discharged by the committee on the evening 
of October 8th, until the electromotive force at the 
poles on closed circuit was 44°14 volts, and was re- 
charged and again discharged between the morning and 
night of the following day. The installation of the 
battery was very bad. The connections between the 
plates were made by lead bolts which could not be pro- 
perly tightened, and the battery was placed on a carpet 
which was kept continually moist by the acid spray 
thrown up by the bubbles of gas produced toward the 
close of the chargings. These faulty conditions may 
account for the low efficiency found for the battery. 

The discharge was effected through a resistance con- 
sisting of 16 Weston lamps. When the discharge was 
stopped on October 8th, the electromotive force on 
closed circuit was 44°14 volts, on open circuit 53°5 volts. 
On October 9th, after verifying the electromotive force, 
the battery was charged with 299376°825 volt-ampére- 
minutes. The discharging was then begun, and an 
energy representing 159659°649 volt-ampére-minutes 
had been expended in the lamp resistance before the 
electromotive force on closed circuit had fallen to 44 
volts—the potential at the poles while the battery was 
doing work at the close of the discharge in the morning. 

he efficiency of the battery was therefore 
159659°649 
299376°825’ 
or 53°66 per cent. in its delivery of energy compared 
with the energy required for charging. 

The fall of potential in this battery was very un- 
evenly distributed among the cells. On beginning the 
discharge at 5.30 p.m. on October 9th, the electromotive 
force of the separate cells was uniformly 1°9 volts. 
Between this time and 7.15 p.m. the electromotive 
force of the battery fell from 64:2 to 60°19 volts, the 
potential of the separate cells taking equal part in the 
fall. At 7.30 a difference in potential became apparent 
among the cells, and the electromotive force began to 
fall rapidly. One cell was at 0 potential at 8 o’clock, 
three at 8°15, four at 8.30, and five at 9.10, while the 
electromotive force of the other cells was but little 
below that at starting the discharge. 

The battery was charged during four hours and 48 
minutes, at the average rate of 1039°5 volt-ampéres. It 
yielded during discharge for four hours and 10 minutes 
the average rate of 638°6 volt-ampéres. 

From 786°45 volt-ampéres, which was maintained 
sensibly constant during the first hour, the delivery 
fell to 699°36 at the end of the second hour, 557°57 at 
the end of the third, and 416 at the end of the fourth. 

The results of the first test of this battery convinced 
the committee that the cells were in such a condition 
that any further measurements and tests for holding 
charge would be entirely devoid of scientific interest, 
and of no benefit to the Institute or the exhibitors. 

The secondary battery tested for the Brush Electric 
Company consisted of 19 cells, each containing three 
plates 16 by 16 inches, the total weight of lead per cell 
being about 100 lbs. These plates are said to be formed 
by the Planté process, alternating currents being passed 
between cast lead plates immersed in dilute sulphuric 
acid. The cells were in good condition, and the con- 
nections of the plates were soldered. 

The Carpentier voltmeter used was calibrated by this 
battery, and the readings being 1°91 volts per cell 
throughout the whole scale employed, were considered 
sufficiently exact. 

On October 12th the battery was discharged through 
41 Swan lamps in parallel circuit, until the difference 
of potential at the terminals had fallen to 29 volts, the 
current flowing being then 38°25 ampéres. Before 
starting to recharge on October 13th, the electromotive 
force on open circuit was 36°3 volts, and with 40 lamps 
in the circuit 29°8 volts. The re-charging was then 
begun at 9 a.m., and was continued until 10 p.m. of the 
same day, with an interruption of 59 minutes, due to 
an accident to the engine. 

After charging the battery it was discharged through 


43 lamps. The electromotive force on open poles was 
38 volts; with the lamps in circuit 34 volts. The 
current passing through the lamps was 46°75 ampéres. 

The tests showed that 562202°25 watts were required 
to charge the battery from a potential of 29 volts on 
closed circuit, while in discharging down to the same 
point 390454-625 watts were obtained. The efficiency 
ratio is therefore 

390454°625 


562202°250” 
or 69°45 per cent. 

The columns of the table showing the fall of poten- 
tial and the energy obtained from the battery, indicate 
that while there is a gradual weakening of the whole 
battery, the principal falling off is due to the sudden 
weakening of individual cells, and that the latter do 
not run down uniformly. 

The test of the brush secondary battery was suffici- 
ently severe, as the charging was done with a some- 
what heavier current than is usually recommended for 
the purpose, and the discharging was at an exceedingly 
rapid rate. It was, therefore, decided that after the 
test for holding charge had been made, the battery 
should be recharged and discharged through a smaller 
variation in electromotive force, but at a slower rate. 

The battery was recharged on October 16th, and 
locked up by the committee, who held the keys for ten 
days. Inthe meantime the committee had been re- 
quested to return the instruments which had been 
placed at their disposal. As the Franklin Institute 
authorities could not guarantee that the instruments 
would again be placed in their hands for the resump- 
tion of the tests before the battery was required to be 
moved, the committee decided that it was not advisable 
to prolong work for which the facilities had been with- 
drawn. With the consent of the Brush Company, 
further tests were therefore abandoned. 


PHOTOMETRICAL MEASUREMENT OF 
INCANDESCENT LAMPS. 


WHEN we come to the photometer, we are brought 
face to face with an instrument which requires to 
be applied in a most critical manner, in order that 
it may give results of any value whatever. As 
in other physical measurements, light requires a 
standard of comparison, and this most essential element 
alone was, until quite recently, a thing of very uncer- 
tain character. In this country and in England the 
standard spermaceti candle supplied the place of a 
standard. In France, and to some extent in Germany, 
the Carcel lamp, burning colza oil, and having a value 
of about 9°8 candles, served as the standard of com- 
parison ; while in Germany the paraffin candle was 
largely employed as such. In addition to this, 
numerous others, such as gas standards, have been 
employed, so that uniformity may be said to have been 
out of the question. This state of affairs, experienced 
almost from the beginning of electric lighting on a 
commercial scale, attracted the attention of electricians, 
and several electrical congresses have sought in vain to 
establish some acceptable standard. But it was not 
until the past year that any definite action was taken 
in the matter and a standard adopted. This standard, 
it will be remembered, is the light emitted at right 
angles from a surface of molten platinum one square 
centimetre in area. Here we have a standard, it is 
true, but one against which several objections have 
been raised, one of the most important being that it is 
difficult of practical application. While this is true, it 
does not carry the weight which some would make it 
appear to. A standard of fixed character once deter- 
mined upon, derived or secondary standards can be 
easily devised which can be verified by the original as 
often as necessary. 

Besides the element of-uncertainty which has existed 
in regard to the standard, there are a number of other 
troubles which appear on comparing lights of different 
luminous characters. Thus in comparing the brilliant 
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are light with the flame of a Carcel lamp, for instance, an 
error is introduced on account of the different colours 
of the lights, white and yellow. It is the eye which in 
this ease is variably affected, so that in such cases special 
allowances must be made in order to get accurate re- 
sults. In most optical photometrical measurements, 
the eye is constituted judge of a particular condition 
of illumination, and it requires a special training and 
to a certain extent always introduces a source of error, 
which can only be reduced by taking a large number 
of measurements and averaging the results. 

This uncertainty of the eye in judging has given rise 
to other methods of comparison, among these being 
chemical photometers which depend for their action 
upon the effects of light on certain substances. Still 
another is the selenium photometer, the operation of 
which depends on the change in resistance effected 
upon selenium by the action of light. 

Of the numerous photometers which have been pro- 
posed and constructed, that of Bunsen may be said to 
have come into the most extended use. The action of 
this instrument is based primarily on the well-known 
law that the intensity of illumination of a surface varies 
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as the square of the distance from the source of light. 
It further depends upon the fact that a grease or oil 
spot upon a sheet of paper disappears when both sides 
are illuminated to the same degree. 

Such a photometer is the one shown in our engiaving, 
taken with the description from the Electrical World, 
which represents the instrument employed by Mr. 
Weston in his laboratory at Newark, N.J., for deter- 
mining the illumination of his incandescent lamps. 

In the centre of the apparatus, which was exhibited 
at the Philadelphia Electrical Exhibition, will be seen 
a funnel to which the eyes are applied, and which 
shuts out any extraneous light that might be diffused 
in the dark room where all such measurements are 
made. This funnel is attached to a small carriage 
which can be slid along the scale, and upon which is 
mounted a sheet of paper having at its centre a grease 
spot in the form of a star. Finally, two mirrors are 
placed respectively at angles of 45° on each side of the 
paper, so that by looking into the funnel an image of 
either side of the oiled spot is reflected directly into 
the funnel and to the eye of the observer. 

Directly below the gallery in which the carriage 
slides is the scale, which is so graduated that the ratio 


of the candle-powers is read off directly. The centre 
of the scale is marked by a plumb line. So also the 
carriage is provided with two plumb lines, one in the 
front and the other in the rear. These travel with the 
former, and by reading the scale when the two lines 
coincide, all errors of parallax are avoided. In using 
the apparatus, the carriage is slid to the right or left, as 
the case may be, until the spot disappears, 7.¢., until the 
star has the same white hue as the surrounding portion. 

We now come to the source of illumination which 
acts as the standard of comparison, and which is placed 
at the right end of the gallery in which the carriage 
slides. The standard employed in this case is what is 
known as the Methven burner, and comes under the 
class of gas standards mentioned above. In place of it 
the standard candle may be employed, but the incon- 
venience attending its use, especially where a protracted 
series of experiments is undertaken, as in incandescent 
lamp determinations, has led to its almost total abandon- 
ment for this purpose. Among these reasons we may 
mention that constant corrections must be allowed on 
account of the varying rate of consumption of the 
candle. Again, the various conditions of the wick 


have a very marked effect upon the resultant light ; so 
that for a large number of determinations the labour of 
calculation is very great, while the keeping in order of 
the wick is a constant source of anxiety and uncer- 
tainty in the results. For these and other causes a 
standard of a more permanent nature is desirable, and 
the Methven burner more nearly fulfills this requisite 
of permanency, provided certain precautions are taken. 

This admirable burner is based upon the observed 
fact that the quantity of light which would pass through 
a vertical slot }-inch wide and 1 inch long, in an 
opaque screen, at a definite height from the base of an 
argand flame three inches long, or very nearly so, was 
equal for all qualities of gas, and certainly so for 
qualities of gas between 15 and 35 candle-power. The 
burner employed is the London argand No. 1, and the 
screen is placed very near to and at a fixed distance 
from the burner. 

It is evident that this standard of comparison is ene 
of remarkable constancy, and that it is for this reason 
its use is extending daily. Our illustration shows the 
burner, which is of the argand type, and has rigidly 
fixed to it a brass screen with an oblong slot. This 
exposes a part of the flame, the illuminating power of 
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which in the present instance is two candles. With 
accurate construction it is evident that the Methven 
burner is practically independent of the quality of the 
gas furnished by various companies, requiring only 
occasional verification for the sake of precaution. Its 
use, however, entails keeping the flame in a fixed con- 
dition ; in other words, it requires that the rate of con- 
sumption of gas by the burner shall be fixed and 
constant. In this case five feet per hour is the rate 
demanded. 

It is for the purpose of securing this uniformity that 

the apparatus inclosed in the compartment at the right 
of the table is employed. This cabinet contains a gas 
meter, pressure gauge, and pressure regulator. 
’ On the dial of the meter there will be seen two 
pointers. One of these revolves in connection with the 
recording mechanism of the meter proper, but the 
other is independent of and is driven by clockwork. 
Gas passing through the meter at the rate of five cubic 
feet per hour will revolve the meter hand at a certain 
rate, and the clockwork is so regulated that its hand 
revolves at the identical speed. Now, if the correct 
quantity of gas passes, these two hands will revolve in 
unison ; if not, the gas hand will either fall behind or 
travel faster than the other, as the case may be. Thus 
a ready means is afforded of obtaining the correct 
amount of flow, for by merely turning the gas-cock of 
the burner it can be regulated until the hands travel in 
unison. Should any variation occur during the making 
of a test, it can be allowed for. The, burner is pro- 
vided with a cock, which can be opened and closed by 
turning a milled nut upon a screw-threaded shaft, as 
shown in the cut. 

The pressure regulator is provided for the purpose of 
delivering the gas to the meter at a uniform pressure 
independent of the pressure existing in the outside 
mains—an essential element where steady and accurate 
working is sought. Finally, the pressure-gauge, as its 
name indicates, gives the pressure of the gas fed to the 
burner, and according to which the regulator is set. 

With this much by way of explanation of the 
method employed in securing a uniform standard, we 
come to the incandescent lamp itself, the illuminating 
power of which is to be measured. 

In order to arrive at the true value of the incandes- 
cent lamp a large number of observations are required, 
the average of which will give the mean spherical inten- 
sity. It is apparent that the lamps as now constructed 
give out varying quantities of light, according to the 
positions which they occupy with respect to the object 
illuminated. Thus, if the lamp be placed upright and 
observed so that both limbs of the filament are seen, a 
certain candle-power will be the result. If the lamp 
be placed so that the edges alone are visible, the result 
will be different. Again, if looked at from the top or 
from the side of the holder, the results will vary in 
each instance, and for each intermediate position 
between these the illumination varies. If we conceive 
the lamp to be placed in the centre of a sphere, it will 
be apparent that under such conditions the interior 
surface of the sphere will be unequally illuminated. 
By measuring the intensities of the various parts, we 
can obtain an average which will be mean spherical 
intensity of illumination. In other words, we obtain 
the average illuminating power of the lamp in all 
directions. 

In actual practice this is obtained by measuring the 
lamp in a large number of positions, and in taking the 
mean of these. Our illustration shows the method 
adopted for this purpose. The lamp is fitted to a 
universal joint and mounted on a plate, the periphery 
of which is graduated to degrees. This, in its turn, is 
pivoted to the upright shown at the end of the hori- 
zontal bar, so that the lamp can be revolved in the 
vertical plane. <A graduated are, fixed to the upright, 
indicates the angle of revolution. The horizontal bar 
rests upon a supporting table, and can be slid to and 
fixed at any point. The supporting table is graduated, 
as will be seen, and can be raised and lowered so as to 
bring the lamp in the correct position for observation. 

This arrangement permits the lamp to be placed in 


every conceivable position, each one of which is indi- 
cated on the graduated ares. It would, of course, con- 
sume too much time, and the result would not be 
appreciably bettered, to measure the lamp at exceed- 
ingly small changes of position, so that in actual 
practice the difference between successive positions 
varies from 3° to 45°, according to the nature of the 
position. Readings are taken with the lamps in the 
vertical and horizontal positions, and also inclined as 
shown in the engraving. It is obviously essential to 
have the lamp always at the same distance from the 
oil-paper diaphragm, and to insure this two plumb lines 
are provided, which permit the lamp to be kept at a 
constant distance. 

Although distinct in themselves, the electrical 
Measurements are so intimately connected with the 
photometrical, that this description would be incom- 
plete without mention being made of them. The 
photometer table, as will be seen, is provided with 
plugs and switches for changing the current in the 
lamps by introducing resistances. Toward the left is 
a push button by which the operator signals the person 
in charge of the electrical tests, which are made simul- 
taneously. 

The current employed is for obvious reasons best 
obtained from secondary batteries, and is sent through 
a galvanometer constantly in circuit. At each new 
position the current in the lamp and potential at its 
terminals are noted, so that the final result gives not 
only the mean spherical and horizontal candle-power, 
but also the number of watts consumed per candle- 
power. 


CARBONS FOR ARC LAMPS. 


THIS report, to which we alluded in our last week’s 
issue, will probably be found even more interesting 
than the results of the are lamp tests which we then 
published. The experiments here recorded were made 
by examiners appointed by the Franklin Institute, and 
are taken from the journal of that society. The report, 
presented only last month, includes chemical analyses 
by Dr. Dudley, Prof. Greene and the chairman, a 
thorough series of specific gravity determinations by 
A. E. Outerbridge, jun., a microscopical study of their 
transverse sections by Dr. Persifor Frazer, and a table 
of resistances of the carbons, both plain and copper- 
coated, made by Prof. Wm. A. Anthony. 

There were submitted for inspection and report the 
carbons from five exhibitors, viz. : 

1. The Brush Electric Company. 

2. The Wallace Carbon Company. 

3. The Boulton Carbon Company. 

4. The Buffalo Carbon Company. 

5. The Carré carbons, manufactured by Emile Levy, 
Paris, and exhibited by Messrs. J. W. Queen & Co. 

Of these, the Brush, Wallace and Boulton companies 
submitted plain and copper-coated carbons, the Buffalo 
Comp:ny a homogeneous carbon, both plain and copper- 
coated, and, in addition, a carbon with a core of pure 
graphite inserted in a sheathing of coke and a carbon 
with a vitrified coating, while Queen & Co. offered only 
the uncoated Carré carbons. 

It was determined to have chemical, physical and 
mechanical studies made of these carbons, but the study 
of the physical characters, resistance, duration of burn- 
ing in the lamp under different conditions of current, 
&ec., was handed over to the Section on Are Lights, 
whose chairman, Prof. William A. Anthony, agreed to 
take this part of the work. 

[A report on the resistance tests came in after this 
was written, and is appended. ] 

The chemical and mechanical study was apportioned 
out among the members of the Section who now present 
this report, and included determinations of the per- 
centage of carbon, hydrogen and ash, with a qualitative 
examination of the chief constituents of the latter in 
the several plain or uncoated samples, the amount of 
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the pulverised material ; and, lastly, a microscopical 
study of the structure of the carbon pencils, using for 
this purpose speeially prepared thin cross-sections. The 
aid of micro-photography has also been availed of in 
this latter case for the proper illustration of the results. 

1. Determination of the percentage composition of the 
uncoated carbons (carbon, hydrogen and ash).—This 
was undertaken by Prof. Samuel P. Sadtler, and was 
made to include five samples, viz., the plain Brush, 
Wallace and Boulton carbons, the plain solid Buffalo 
carbon and the Carré carbon. The Buffalo carbon with 
the graphite core was not analysed, as the agent of the 
company said that the sheathing was made exactly 
of the same materials and by the same methods as the 
solid carbon exhibited, while the pure graphite core 
had a sufficiently well-known composition. 

The greater part of a single pencil having been re- 
duced to fine powder, the material for analysis was 
taken from this stock. The determinations were made 
by the methods of ultimate analysis, using an open 
tube, three-fourths filled with granular cupric oxide, 
placing the weighed material in a platinum boat, and 
conducting over this a slow stream of oxygen. In this 
way, besides the carbon and hydrogen determinations, 
the ash could be accurately weighed, and a check 
established upon the whole. 

The results were as follows : 


BrusH CARBONS. | WALLACE CARBONS. 
| 
a II. Average. | I Il. Average 
Carbon... ooo | 97°61 | 97°31 | 97°71 | 96°92) ... 95°92 
Hydrogen... 1°32 1:22 1:27 | 1:06 
Ash 0°64 061! O63 | 2°87 
| 
| 
| 


100°00 | 100°00 100°00 | 100°01 | , 100-00 
| 


BouttTon CARBONS. CARBONS. 


2.4 IL. Average. I. Il. | Average 
Carbon eee eo. | 98°19 98°24 | 98°21 97°68 | ... 97°68 
Hydrogen ove see 0°72 0°72 1°51 | 1°60 1°55 
Ash ove 0°87 0°88 0°874 1:09) 1°08 1:09 
Occludedairorloss| 022... Om | 
100°00 | 99°12 | 99°92 100°28 100°32 
| 


CARRE CARBONS. 


I. IL. Average. 
Carbon | 95°98 95°84 95°91 
Hydrogen | 1:00 0-73 0°86 
Ash ... 1°91 1°83 1:87 
Occluded air or loss... 111 1:60 1:36 


100°00 10000 100°00 


In looking at these figures, several points of interest 
at once present themselves. 

The Brush carbons have the smallest ash of the series. 
On account of their rather more open and porous 
structure, there is room for occluded air in this case, 
as the result shows. 

The Wallace carbons have the largest amount of ash 
of the series. The character of this ash will be noted 
farther on by another member of the committee. This 
carbon is closer in structure than the Brush carbon, 
being made in an entirely different way, and there is 
no occluded air to look for. 

The Boulton carbons, though having a higher per- 
centage of ash than the Brush carbons, have a higher 
carbon and a lower hydrogen percentage, possibly 
having been burned at a higher temperature. 
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1 Buffalo carbons show listin« 
of ash than the Brush 
thie drogen percentag 4 

ihe Car bons show a ‘ 
siderably less than the Wallace carbons. The porous 
structure of these hydrocarbous fe: » doubt, ¢ 
partial explanation for the relatively large percentag: 
of occluded air and loss, 

2. Determination of the percentage of ash and quali- 
tative examination of same.—This was undertaken by 
Dr. Charles B. Dudley, and the examination was made 
upon a portion of the same pulverised material as that 
used by Prof. Sadtler in the combustion analyses. The 
results were as follows :— 

The Brush carbons yielded 0-478 per cent. of ash. A 
qualitative examination showed that the portion inso- 
luble in acids was slight ; that there was a considerable 
amount of ferric oxide and a trace of magnesia. 

The Wallace carbons yielded 2°672 per cent of ash. 
A qualitative examination showed a large insoluble 
residue and a large amount of the oxides of copper and 
iron. 

The Boulton carbons yielded 0°892 per cent. of ash. 
A qualitative examination showed a small insoluble 
residue only, a large amount of ferric oxide and a trace 
of magnesia. 

The Buffalo carbons yielded 1104 per cent. of ash. 
A qualitative examination showed a small insoluble 
residue, much ferric oxide, and a trace of magnesia. 

The Carré carbons yielded 2°086 per cent. of ash. A 
qualitative examination showed considerable insoluble 
residue, much ferric oxide, and considerable lime. 

It will be seen that these ash determinations corre- 
spond quite generally, in some cases with great exact- 
ness, to those gotten in connection with the combustion 
analyses of the carbons. 


‘ 


j 
Length Copper on Copper Total copper 
Sample. ot length er (not including 


coating. of 4cm. | centimetre.| that on end), 
_| 
| Grammes. Grammes. Grammes, 
Brush carbon ......... 281mm.) ‘1621 | °040525 1°1388 
Wallace carbon......... 297 , | ‘0180 | 0045 0°1337 
Boulton carbon......... 272 4, "1853 | 046325 1°2600 
Buffalo solid carbon... | 262 ,, ‘1010 =| 02525 0°6616 


Buffalo core carbon... ,, 1525 038125 0°9645 


3. Determinations of copper on the copper-coated 
carbons.—These were made, by Prof. Wm. H. Greene, 
upon the samples of the Brush Company, the Wallace 
Company, the Boulton Company, and both the homo- 
geneous and graphite-core carbon of the Buffalo Com- 
pany. No copper-coated sample of the Carré carbon 
was exhibited. The results are given in tabular form. 

4. Specific gravity determinations.—These were un- 
dertaken by A. E, Outerbridge, jun., and were made 
upon the uncoated carbons of the Brush, Wallace and 
Boulton Companies, the French Carré carbon and the 
plain, the graphite-core and a glazed carbon of the 
Buffalo Company. 

A superficial examination of these carbons showed 
that some of them were much more porous and of 
coarser grain than others; it was thought advisable, 
therefore, to make two different determinations of each 
sample, one for the purpose of ascertaining the specific 
gravity of the pencil and the other the specific gravity 
of the material of which the pencil is composed, 

For the first method the samples were all cut to the 
same length, viz., 5 centimetres. These were first 
heated to a moderate temperature to expel the moisture 
absorbed in their pores and further dried in a desic- 
cator; when quite cool they were weighed upon a 
delicate analytical balance, sensitive to less than one- 
tenth of a milligram. The pencil was then coated with 
shellac varnish to prevent the absorption of water when 
immersed. When the thin coating of shellac was hard 
the sample was suspended from the beam by a filament 
of silk and re-weighed ; this was the weight used in 
the specific gravity determinations. The sample was 
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then immersed in a beaker glass of distilled water at 
60° F. and weighed. The specific gravity of the pencil 
was then determined by the usual calculation. 

In order to determine the specific gravity of the 
material of which the pencils are composed, it was first 
ground to a fine powder in a steel mortar, put through 
a “ No. 80” sieve, warmed to expel moisture, dried in 
the desiccator and weighed. The weight taken in this 
case was usually two grammes. The specific gravity 
bottle which was used in these determinations was 
filled each time with distilled water at, or very near, 
60° F., and weighed ; the water was then poured out, 
the powder put in, the bottle refilled with water (care 
being taken that no air bubbles remained) and re- 
weighed ; from which data the specific gravity of the 
sample was determined. 

In addition to the above, two other experiments were 
made, as follows :—The pencil was broken up in the 
mortar and the finest particles separated by the sieve ; 
the coarser grains were weighed, thrown into distilled 
water and boiled. The water was then cooled down to 
60° F., the granules transferred to the specific gravity 
bottle and a new determination made. In both cases 
the specific gravity was much higher than that of the 
finely powdered portion of the same sample, as will be 
seen from the tabular statement appended. This would 
seem to indicate that some volatile gas was driven off 
during the process of boiling. 

A further observation was made, viz., that the mate- 
rial composing the pencils is not of uniform density. 
When the sample is finely powdered, thrown into water 
and stirred with a glass rod, a portion sinks, but an- 
other portion (somewhat like an oily scum) floats upon 
the surface. This is doubtless some pitch or tar com- 
pound used to cement the materials together. Most of 
the carbons used in actual practice are coated with a 
superficial layer of copper, and as this would render 
specific gravity determinations of no value, the plain 
carbons only were used with the exception of one 
sample exhibited by the Buffalo Company, covered 
with a coating of borate of lead. There was also a car- 
bon pencil examined having the peculiarity of a central 
core (resembling graphite) a little larger in diameter 
than the core of an ordinary lead pencil. 

It was noticed when these different determinations 
were tabulated that the specific gravity of the powdered 
carbon was (as might be expected) in each case greater 
than that of the pencil, and furthermore that the 
pencils showing the highest specific gravities were not 
made from the densest materials. Considerable diffe- 
rence was also noticed in the hardness of the different 
samples. 

The figures given in these tables are the average of 
two weighings of the same sample after drying. 


CaRBON PENCILS. 


Name of sample. Length. Weight. Bam my 
5 centimetres. | 78035 grms. —-1°526 
Buffalo—plain ............ do. 77272 
Buffalo—graphite core do. 70540 1°415 
Buffalo—vitrified ...... do. 85961 1°598 
ses do. 86091 __,, 1°506 


GrRounD CARBON. 


| 


Name of sample. | Weight. Specific gravity. 
| 
{ do. 1°806 
| do. 1°606—1°540 Average, 1°57 


Buffalo—graphite core | do. 5 


Buffalo—vitrified ...... | do. 
| do. | 1:885—1-914 Average, 1:8995 


The following table shows the specific gravity of the 
two coarsely powdered samples which were boiled in 
distilled water :— 


Brush carbon...... 2 grammes taken...... sp. gr., 1°908 
do. sp. gr., 1°982 


5. Microscopical examination of thin transverse sec- 
lions of the carbons.—This was made by Dr. Persifor 
Frazer, and yielded the following very interesting 
results. 

The examination of the five thin sections of the 
electric light carbons submitted was undertaken with 
an 8-10 Zentmayer lens and a Beck parabolic re- 
flector. 

The sections were in fair order (with the exception 
of some dirt on the inner surfaces of the cover glasses) 
except that No. 5 was bruken across the cover glass, 
and the latter as well as the carbon section detached 
from the slide. 

No. 1 was taken from a Brush carbon. 

No. 2 was taken from a Wallace carbon. 

No. 3 was taken from from a Boulton carbon. 

No. 4 was taken from the Buffalo Co.’s carbon. 

No. 5 was taken from the Carré carbon. 

The preliminary examination was made without a 
reflecting mirror and with a low eye-piece giving a 
magnifying power of about 50 diameters. 

No. 1. Under these circumstances No. 1 presented an 
opaque surface except in a few spots where the film 
was torn away, and a few translucent particles. The 
colour of its surface was silver gray, with foliated 
masses of carbon of decidedly graphitic appearance 
distributed through the field. 

Under the reflected light of the parabolic mirror the 
substance of the section, though of coarser structure 
than appeared in the other slides, seemed of consider- 
able constancy of composition. 

The largest grains were about 0:1 mm., and the 
smallest 0-03 mm., the latter measurement quite 
accurately representing the size of the pores. All 
the bright spots are surfaces showing high metallic 
lustre and gray colour, with lines of striation and 
fracture. 

No. 2. Without the reflector No. 2 presented the 
appearance of a fine-grained surface covered with small 
rounded nodules or minute botryoidal masses, and 
showed little if any traces of foliation or crystallisa- 
tion. 

Under reflected light (and exposed on the underside 
to a parallel beam) the largest opaque grains were 
0°03 mm., and the smallest 0°015 mm. The average 
size of the opaque grains was 0°02 mm. These are, in 
a rough estimate, from 1 to 2 per cent. of visible 
foreign matter in the carbon in the form of grains of 
various substances (which are generally translucent) in 
the carbon. Some of these reach a size of 0-1. There 
are fewer pores in this than in No. 1, but those which 
exist are larger. 

The largest part of the substance is very fine grained, 
but large dark gray angular discs are very generally 
distributed throughout the mass. In the photograph 
these dark gray flat bodies are visible, and the con- 
stituent parts of the fine mass are less sharply defined 
and separated. But, in fact, the photograph cannot 
give either the colour or the lustre of the original, and 
is mainly useful in giving an idea of the texture of the 
surface. 

No. 3. Without the reflecting mirror No. 3 showed 
an extremely fine-grained texture with comparatively 
few and quite small points of silver-gray colour and 
metalloid lustre. 

Under the mirror the grains measured from 0:05 
to 0:02. 

The texture was extremely fine-grained and compact, 
and the structure exceedingly homogeneous. The 
colour of the surface was a lighter gray than that of 
any of the other slides, and was tinged yellowish in 
irregular blotches which may, however, have been the 
result of the accidental addition of a foreign body in 
mounting. Occasional translucent oblong particles 
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were seen measuring 0°1 mm. to 0°05 mm. along their 
longer sides. 

The surface exhibits small and large masses of 
slightly greenish colour, attached to each other and 
nowhere separable into distinct grains. The smallest 
of these constituent parts are not so small as those of 
the matrix of No. 2 ; and the largest, not as large as the 
dark angular fragments in the same slide. The struc- 
ture is nowhere compact, but loose andspongy. There 
are visible a few small striated particles of irregular 
outline. 

No. 4. Without the mirror the texture appears very 
fine, but little granular in character. The very small 
points of steel-gray colour of graphitic aspect are less 
numerous than in 2 and 3. 

With the reflector the grains varied in size from 
0-01 mm. to 0°03 mm., the average being rather nearer 
to the first measurement. The colour was a somewhat 
darker gray than that of No.3, and the number of very 
minute particles of foreign matter was greater; most 
of these were translucent and measured about (02 
mm. 

No. 5. Examined simultaneously in reflected and 
transmitted light, No. 5 shows a very large number of 
holes which have doubtless been caused by the more 
ready crumbling of certain of its constituent grains. 
Those of the latter which are opaque measure from 
0:02 mm. to 0°01 mm. The grains are not so fine as in 
the last specimen, and the structure seems to be less 
homogeneous. 

From the existence of numerous very fine points of 
various colours in transmitted light, and the existence 
of the holes formerly mentioned, it would seem that 
the powdered carbon has been mixed with very fine 
sand or earth, either accidentally or purposely, before 
having been moulded into sticks. 

The ground mass has a fine grained dark greenish 
appearance, of the same character as that of 3 and 4, 
i.e, resembling a surface of a decomposing mineral. 
A number of dark gray, flat, angular objects are 
scattered through the mass, as in No. 2. 


RESISTANCES OF ARC LIGHT CARBONS. 


The following measurements of resistances of elec- 
tric light carbons were made at Cornell University last 
winter. The carbons were selected at random from 
those which Professor Sadtler procured for tests, and 
probably represent a fair average. 

The method pursued in measuring the resistances 
was as follows :—The carbon to be tested was con- 
nected in circuit with a piece of very uniform German 
silver wire, a known length of which measured ,'; ohm. 
To connect the carbon in the circuit, a hole, which the 
carbon fitted tightly, was bored in the side of a wooden 
block, and a second hole bored from the top of the 
block to meet the first. Such a block was fitted upon 
each endof the carbon and the vertical holes filled with 
mercury. Into this the connecting wires were placed. 
The resistance of the carbon was determined by 
obtaining, upon the German silver wire, points h-ving 
the same difference of potential as points on the carbon 
near the two ends. Measuring the distance between 
these points on the German silver wire, and comparing 
with the known length for +, ohm, gave the resistance 
of the carbon. To determine the points of equal differ- 
ence of potential, a Thomson galvanometer of 10,000 
ohms resistance, differentially wound, was used. The 
coils were adjusted so that no deflection occurred when 
the same current flowed in opposite directions through 
them. Their resistances were also adjusted to exact 
equality. The terminals of one pair of coils were then 
connected with points near the ends of the carbon, and 
the terminals of the other pair with sliding contacts on 
the German silver wire. The method of using the 
instrument will now be evident. It was far more 
sensitive than was necessary for the purpose, but could 
nevertheless be used with great facility. The measure- 
ments were made by Mr. E. T. Turner, a young man 
doing some post-graduate work in my laboratory. The 
results are given in the table below ;— 


RESISTANCES OF CARBONS. 


No. Total Re- No. Total Re- 
of Car- | Resistances per | sistance of {lof Car- | Resistance per sistance of 
bons. Centimetre. 30 em. bons. Centimetre. 30 cm. 


BurraLo (Puary). 


Wa (Par). 


0-00625 0°187 
1 0:0048 2 0°0052 0°156 
2 00044 0°132 
3 0°0047 0141 
(CopPrERED.) 
(CorrEReD.) 1 0-00221 0-076 
2 0°00940 0°0144 
‘ ou 1 0:00075 | 0-0225 
5 0-0031 0-093 


Corep 


Burrato Company (VITRIFIED). 


1 “238 
2 0°1700 5°100 
1 0°0050 0°150 
2 0:0066 0°198 
3 0-0061 0°183 (CoPpPERED.) 
1 0000422 0°01266 
Brusx (Par). 2 0:001617 0°04851 
1 0°00610 0°183 Boutton (CopprEReED.) 
2 0:00623 
3 0:00672 0°222 
4 000691 0°227 1 0°:00163 0°0489 
2 0°00218 0°0654 
3 0000475 0°001425 
(CoPpPERED.) 
CarRE (PLArn.) 
1 000108 | 
2 000033 0°0099 1 000408 0°1224 
3 0°00024 00072 2 0°00377 01131 


* This was a hollow carbon having a core of some different 
material. To make sure that the high resistance was not a 
mistake, it was measured also in the ordinary way by the bridge, 
with the same results. 


SAMUEL P. SADTLER, Chairman Section V1I., 


CHAS. B. DUDLEY, PERSIFOR FRAZER, 
Wm. H. GREENE, WILLIAM A. ANTHONY. 


A. E. OUTERBRIDGE, JUN. 


PREVENTING COLLISIONS WITH ICEBERGS 
IN A FOG. 


AN article upon this subject appeared in a recent 
number of Science, and as it is from the able pen of 
Prof. Alexander Graham Bell, of telephone fame, we 
reproduce it in the belief that it will be perused with 
interest by our readers. 

The Professor writes :—The recent accident to the 
steamer City of Berlin emphasises the importance of 
devising practical methods of ascertaining the proxi- 
mity of icebergs in a fog. The precautions adopted by 
Captain Laud, though they saved the lives of more 
than 1,400 passengers, and prevented serious damage to 
the vessel, did not prevent contact with the berg. 
Even the “ look-outs”’ were unaware of the proximity 
of the iceberg until it was actually upon them. 

Under these circumstances, the method proposed by 
Mr. Frank Della Torre of Baltimore deserves con- 
sideration. His experiments indicate the possibility of 
obtaining an echo from an iceberg when in dangerous 
proximity to a ship. Mr. Della Torre believes that 
even an object offering so small a surface as a floating 
wreck may in this way be detected during a fog in 
time to prevent collision. However this may be, it is 


certain that his method is worthy of a careful trial at 
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sea, and that preliminary experiments, recently made 
in the presence of Prof, Rowland of Johns Hopkins 
University and the present writer, have demonstrated 
the feasibility of producing well-marked echoes from 
sailing vessels and steamboats at considerable distances 
away. 

These experiments were made on the River Patap- 
sco, near the head of Chesapeake Bay, at a point about 
seven miles from the city of Baltimore. The party 
proceeded down the river in a steam-launch to the 
selected place, where the distance from shore to shore 
appeared to be about three miles. 

The launch was kept so far from land as to prevent 
the possibility of mistaking an eeho from the shore for 
one produced by a passing vessel. 

The apparatus employed consisted of a musket to the 
muzzle of which a speaking trumpet had been at- 
tached (see the illustration). The gun was aimed at 
passing vessels, while blank cartridges were fired. 
After a longer or shorter time, according to the distance 
of the vessel, an echo was returned. 


The ordinary river steamboats, and schooners with 
large sails, returned perfectly distinct echoes, even 
when apparently about a mile distant. At shorter 
distances the effects were, of course, still more striking. 

In order to test the effects under the most disad- 
vantageous circumstances, blank cartridges were fired 
in the direction of an approaching tugboat. The 
surface presented, was, of course, much smaller than if 
the boat had presented its broadside to the launch. 
As the boat approached bow on, it corresponded to a 
target somewhere about six feet square, presenting a con- 
vex surface to the impinging sound-wave. Even in this 
case a feeble echo was perceived when the boat was at 
a considerable distance (estimated to be nearly one- 
quarter of a mile). That any echo should have been 
perceived at all under such circumstances, was a 
surprise. The sound was heard only by the closest 
attention, but in the case of larger vessels the effects 
were very distinct and striking. 

Experiments were made which demonstrated the 
fact that the speaking-trumpet attached to the gun was 
of material assistance in giving direction to the sound- 
impulse, and in intensifying the audible effect. 

Mr. Della Torre claims that a steam-whistle or siren, 
combined with a projecting apparatus like a speaking- 
trumpet, will prove as efficient as the gun. 

During the experiments on the Patapsco River, a 


curious rumbling effect, like the rolling of thunder, 
was often observed, which continued for some seconds, 
A similar sound was also noticed, as an echo from a 
well-wooded shore; but the effect alluded to above 
could not have been due in any way to the land, as the 
sound commenced immediately upon the firing of the 
gun, whereas the shore was distant at least a mile or a 
mile and a half. 

The sound was probably due to the presence of 
ripples on the surface of the water, as the effect was 
much less marked when the surface was smooth. Such 
a sound might prove a disturbing element of im- 
portance in a rough sea, but would hardly be sufficient 
to prevent the detection of an echo from a large ice- 
berg. Had shots been fired periodically from the bow 
of the City of Berlin, it can hardly be doubted that the 
presence of an obstacle ahead would have been dis- 
covered in time to prevent the collision that actually 
occurred. 


THE JABLOCHKOFF BATTERY. 


THE interest centreing around primary batteries is con- 
siderable, and seems likely to continue unabated. The 
utmost ingenuity is exercised in the endeavour to pro- 
duce new types and patterns, and almost every element 
and every chemical compound under the sun has been 
at some time or other pressed into the service of the 
inventor in order to effect the object in view; the re- 
sults have certainly not up to the present been such as 
to give much cause for congratulation even in cases 
where the task has been undertaken by those whose 
chemical and electrical knowledge would ‘be likely to 
render success a probability. In many cases, however, 
the productions have been such as to make one wonder 
whether the work of such sterling philosophers and 
accurate reasoners as Faraday, Daniell, Grove and 
others, is really after all to be depended upon, and in 
some cases to make one wonder whether the evidences 
of one’s own senses are to be believed or not. In many 
cases it is difficult to prove the fallacy of an invention 
from the absence of sufficient data from which to de- 
duce the same. In the case of the latest invention of 
M. Jablochkoff such data are wanting, and it is therefore 
practically impossible to prove the fallacy by an appeal 
to published figures. Generally speaking, we are called 
upon to believe that a zince-carbon battery, the zinc of 
which has been short circuited with a second piece of 
carbon for a certain period, is a far more efficient 
arrangement than a battery in which this short circuit- 
ing has never taken place. In order to draw a fair 
conclusion from experiments, it is of great importance 
to draw a comparison from actual competition, and this, 
as far as we can see, has not been done. It is quite 
possible that a partially exhausted battery may retain 
sufficient vitality to give a vigorous current for a com- 
paratively long period, but unless a comparison be 
made with a known form of element, equal, as far as 
possible, in size, weight, &c., to the one under test, and 
it be shown that the known form has failed to do what 
the new invention can effect, very little reliance can 
be placed on the results obtained. As far as can be 
judged, the new element of M. Jablochkoff effects 
nothing which may not at least equally well be effected 
by many known forms of batteries. A contemporary 
points out as an advantage of the Jablochkoff element 
“the total absence of all fumes and acid liquors... . 
and immunity from creeping;” these points, it is 
stated, “appeal at once to all who have ever used bat- 
teries for ordinary purposes, such as ringing bells, 
working telephones, and the like.” We must confess 
that the information that batteries for ringing bells or 
for telephonic purposes give off fumes and are charged 
with acid liquors is quite new to us. The battery is 
stated to be practically a hydrogen-oxygen couple, the 
hydrogen being generated by the local action of zinc 
or other metal in a carbon tray ; it is stated, however, 
as a curious fact, that the electromotive force of the 
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element is different with different metals. How this 
can be reconciled with the statement that hydrogen is 
the active element it is difficult to see. The “ curious 
fact,” in our opinion, is a plain proof that the action is 
due to the oxidation of the metal as in any ordinary 
battery. But we find it stated that a proof of the 
fact that the electromotive force of the battery is due 
to the hydrogen and not to the metal, is that “when a 
cell has been charged, the tray may be washed out to 
remove all the metal, the cell put together again, and 
after that it will be found that a powerful current is 
given off.” With reference to this we would point 
out that the late Sir Charles Wheatstone found that the 
full electromotive force could be generated by a metal 
if but yso}ouuth part of a grain were present. If a 
chemical test proved that the mere washing in ques- 
tion had absolutely removed every particle of the metal 
there might be some ground for regarding the result as 
curious, but in the absence of such a test the state- 
ments can only be regarded as misleading. Of the 
theories propounded by M. Jablochkoff to explain the 
actions little need be said; they are simply baseless 
theories to explain results which have been falsely in- 
terpreted by an inaccurate experimenter. Lastly, 
with reference to the recuperative power of the bat- 
tery. This power, it is almost needless to say, is one 
which is more or less possessed by every battery, and 
which is particularly noticeable in the ordinary Le- 
clanché, the Marie Davy, and the Smee of the Tyer 
pattern, 


A “DYNAMICABLE” OUTING. 


ON Friday, the 19th inst.,a number of “ Dynamicables” 
visited the Arc Works at Chelmsford, at the invitation 
of Messrs. R. E. Crompton and Co. One contingent 
left London by an early train, in order to participate 
in a cricket match organised to take place between the 
younger members of this comparatively youthful 
society and the “ Arcadians,” pupils of Messrs. Cromp- 
ton, who, if they turn out as adept in electrical engi- 
neering as they showed themselves to be in handling 
the willow, should make themselves heard of in the 
more important walks of life. 
The result of the match is here appended :— 


“ ARCADIANS” v. “ DYNAMICABLES.” 


Played at Chelmsford, resulting in a victory for the 
home team by 59 runs. For the “ Dynamicables” 
Messrs Rawson and Defries made a long stand, the 
batting of Mr. Rawson being very good. For the 
“ Arcadians”” Messrs. Albright and Dymond put on 
i runs between them before being separated. 
core :— 


“ DYNAMICABLES.” | “ ARCADIANS.” 


Mr. W.S. Rawson, l.b.w. Albright . 47 Mr. J. F. Albright, b. Rawson .. 428 
» W. Defries,c. Albright, b. Bright 28 » M. J.M. Williams. 1.b.w. Biggs 11 
» H.Joel,runout  .. » Bright, b. Mountain.. 
» Sharp, b. Albright .. » E.R. Dymond, b. Rawson 
» W.C.Mountain,l.b.w. Albright 6 H.U.T. Foster, b. Rawsen 1 
+ R.E. Crompton,b. Bowling .. 0 » H. F. Bowling,c.& b. Rawson... 10 
» C._H. Biggs, c. Dymond, b. » F.L. Wilder, b. Biggs .. 

Bowling . 9 » I. S.Sorensen,c.&b. Biggs .. 0 

» §.F. Ferranti, b. Albright 3 » H. Stevenson, runout .. « I 

» W.A. Kyle, not out + » W._H. Robinson, not out a 

» — Ram, b. Albright 1 » P.E. Scrutton, b. Biggs.. 

» F.L. Rawson, b. Albright 0 Extras... 
Xtras... oe 8 

Total 109 Total 168 


The main body of the visitors left London by 
an afternoon train, arriving at Chelmsford station 
about 3°30 p.m., from whence they at once proceeded to 
the Arc Works, being there met by Mr. Crompton and 
his pupils, by whom they were shown through the 
factory. 

It does not on this occasion come within our province 
to describe the interesting details of dynamo machine 
construction as here exemplified in such a high degree ; 
suffice it to say that all the shops, testing rooms, &c., 
contained much to interest the electrician and engineer, 
the Crompton dynamos fitted to “ Tower” engines for 
search light service coming in for a special share of 
attention. 


After dining together at the Saracen’s Head Hotel, 
Mr. Crompton, in the absence of Lord Thurlow, taking 
the chair, the party left for London, a_ powerful 
electric search-light being thrown on the train from the 
Are Works as it steamed away to Liverpool Street, 
which was reached about 10°45 p.m. 

The captain of the “Arcadians,” Mr. M. J. M. 
Williams, desires us to express, on behalf of the 
members of that club, theirthanks to the “ Dynamicable” 
gentlemen who brought together the rival team; we, 
on our own part, think that Mr. Crompton, his partners 
and pupils, deserve the warmest thanks of the 
“ Dynamicables” for their invitation and also for their 
kind and courteous attentions which made the visit so 
thoroughly enjoyable to all concerned. 

Amongst the visitors were Prof. W. Grylls Adams, 
F.R.S., Prof. G. Forbes, Dr. Julius Maier, Messrs. 
Paxman, Farquharson, Massey, W. 8S. Rawson, F. L. 
Rawson, S. L. Ferranti, W. M. Mordey, H. F. Joel, 
Cromwell Varley, W. Defries, E. Sennett, C. H. W. 
Biggs, T. E. Gatehouse, W. M. O. Gooch, W. B. Esson, 
W. T. Glover, G. C, Sillar, H. Alabaster‘ F. Wynne, T. 
Browett, E. M. Oakley, T. Parker, 8S. Sharp, R. Ritchie, 
W. C. Mountain, — Arnot — Swinburne, and others. 


NOTES. 


Our Columns.—So much of our space is taken in 
this, the last number of the half-year, by companies 
meetings and correspondence, that several articles of 
interest, new patents, and abstracts of published speci- 
fications, are necessarily left over. Doubtless our cor- 
respondence pages will, this week, be perused with 
more than ordinary zest. 


Erratum.—lIn the third line from the end of Mr, 
Sellon’s letter which appeared in our last number a 
misprint occurs. For “the disturbing influences which 
effect such regularity,” read, “ affect,” &c. 


The Electric Light in the Royal Navy,—The gun- 
boats Medway, Medina, Pike and Snap, at Portsmouth, 
have been supplied with the electric light. The J/ed- 
way and Medina are fitted with Siemens machines, 
driven by Brotherhood’s engines, and the Pike and 
Snap with the D2 “Victoria” machines, driven 
in a like manner. 


Electric Lighting at the Crystal Palace.—A cor- 
respondent of the Engineer writes :—The Giilcher 
lamps at the Crystal Palace illuminated /éfes are sus- 
pended five or six feet down from the end of a short 
arm at the top of poles about 40 feet high, placed at 
various points of vantage in the grounds. From this 
mode of suspension, as the spectators move about, the 
upper end of a pole is sometimes between a spectator 
and the light, and close to the latter. The effect from 
the Terrace—which is at about the same height as the 
lamps, and at a distance of some 300 yards in some 
cases—is somewhat startling under these rather unusual 
conditions of suspension and view. As one walks 
along the Terrace there suddenly appears in front and 
at right angles to a lamp, a luminous cone, lost above 
in the realms of space ; a little farther on the spectator 
finds himself within a similar but very dark cone of 
shadow. Standing at the edge, where the cones of 
light and shadow meet, the effect is very striking and 
singular, and affords besides a beautiful illustration in 
miniature of the shadow-cone of a sun eclipse with the 
penumbra. It may be added that a slight fog may 
have given additional potency on the night in question 
to an optical phenomenon, common as candle-light, but 
not so common under conditions of height and distance 
of observation, and a partially obscured and powerful 
electric light, 
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The Electric Lighting of the Post Office Savings 
Bank, Queen Victoria Street.—‘ Hibbert v. Maxim- 
Weston Co.” This case, which has been looked 
forward to with considerable interest in electric circles, 
is down for trial in the Court of Queen’s Bench. It 
appears that Mr. Chas. Hibbert, of the Brush Electric 
Corporation, who last year was the surveyor to the 
Maxim-Weston Co., claims a sum of £116 for commis- 
sion at 4 per cent. upon the above Post Office contract 
of £2,899, for the lighting of the savings bank. The 
lighting, which is now proceeding, is to be with 350 
incandescent lamps of 20 candle-power, and 350 of 8 
candle-power. The motive-power is supplied by three 
of Crossley’s 16-H.P. nominal gas engines, placed in 
the basement. A guarantee has been given that the 
maintenance of the installation shall not, for the first 
two years, exceed £700 per annum. Mr. Hibbert has 
had considerable experience in electric lighting, having 
been, we are informed, with the Pilson Co., Jablochkoff 
Maxim-Weston, Anglo-American Brush, &c., and has 
been entrusted with several important installations, 
amongst others the Government contract for the light- 
ing of the Bethnal Green Museum for three years, 
at £1,000 a year, the lighting of the grounds of the 
Albert Palace, Battersea, lately completed, &c., &c. 


The Electric Light in Algiers,—It is contemplated 
to use the electric light in Algiers for night work 
during harvest time, in order to escape the heat, which 
is almost murderous for Europeans, and is an obstacle 
to their carrying on agricultural work. 


The Electric Lighting Act.—The nes, reviewing 
the career of the late Ministry and the measures it 
introduced, remarks :—‘“ The Electric Lighting Act 
may be an admirable measure, but electric lighting has 
certainly not prospered under it.” 


The Accident to H.MLS, “ the 
Hornet Rock during the practice of the Evolutionary 
Squadron last week, H.M.S. Leander began making 
water rapidly. The pumps were got to work and con- 
tinued in operation during the night under the electric 
light with a successful result. 


Temporary Lighting—At the annual dinner held 
recently at Trinity House, at which the Prince of 
Wales was present, the rooms were lit by incandes- 
cent lamps supplied by the Electrical Power Storage 
Company, who were called upon to repeat the lighting 
a few days after. At Mrs. O’Hagan’s fancy dress ball 
photos were taken throughout the evening by Mr. 
Vanderweyde, who employed a single are fixed in a 
curved reflector, the current, 60 ampéres, being sup- 
plied for over six hours from E.P.S. cells. 


A Big Search Light,—Last week a number of inte- 
resting experiments with a new search light of 25,000 
candle-power were made at Messrs. Crompton and Co.’s 
Are Electric Works, Chelmsford. It has been made 
for the Brazilian ironclad Aqguidaban, and by its illu- 
mination objects at sea will be discernable at three 
miles distance. We believe that this is the same with 
which the “ Dynamicables ” were shown the way out of 
Chelmsford last week. The beam was a most brilliant 
one, and very free from the straggling rays which are 
oftentimes seen in connection with projected lights. 


The Grosvenor Gallery Lighting.—It was stated on 
Thursday that the Duchess of Westminster would have 
a dance at Grosvenor House on the evening of that day, 
when the Rubens Room and Picture Gallery would be 
thrown open and illuminated by the electric light for 
the first time. 

Telegraph Revenue,—The receipts on the telegraph 
service for the period between April Ist and June 20th, 
1885, amounted to £355,000, which sum was also 
received between April Ist and June 21st, 1884, 


The Plymouth Telephone Exchange.—The Western 
Counties and South Wales Telephone Company has 
announced its intention to fulfil the promise made 
some months since, and on the Ist of July will 
open public call rooms at convenient centres in the 
three towns (Plymouth, Devonport, and Stonehouse), 
It has also been decided to give subscribers the 
gratuitous use of a wire to the Post Office, whereby 
telegrams may be sent or received ; and, furthermore, 
it has been arranged to open a night service, should the 
encouragement afforded by the public justify the 
experiment. 

Amalgamation of Telephone Companies.—As will be 
seen in our City columns, an amalgamation has been 
effected between the Dundee and District and the 
National Telephone Companies. The fortunate share- 
holders of the former company have, it seems, 
during the four-and-a-quarter years since the company 
was started, divided at the rate of about 9 per cent. per 
annum, and the purchase price of their property will 
secure to them a bonus of 40 per cent. on their capital. 
There are not, as the Dundee Courier and Argus 
wisely remarks, many things so good as that to be 
picked up now-a-days. This same journal does not 
think, however, that the public will be quite as well 
satisfied with the arrangement, as those who have 
hitherto been subscribers to only one of the exchanges, 
will have to pay £10 annually instead of £5. 


The Shah of Persia and Telegraphy,—The Shah of 
Persia has presented to Colonel Bateman-Champain, 
R.E., and to Lieutenant-Colonel Murdoch Smith, R.E., 
two handsome swords of honour, in token of His 
Majesty’s appreciation of the long services rendered by 
those officers in connection with the establishment and 
maintenance of the telegraphs in Persia. 


An Auckland-Fiji Cable,—It is said that it is in con- 
templation to establish cable communication between 
Auckland and Fiji. Should this be effected, our most 
distant colony will be connected with Great Britain by 
wire. 


Secondary Battery Tests,—The cells of the Railway 
Light and Power Company, which were tested towards 
the end of last year, at Philadelphia, do not appear to 
have been very satisfactorily constructed. Certainly 
we manage these things better in the old country, as a 
perusal of the tests given in another column will show. 


Carbons for Are Lamps.—The results of tests made 
recently in the United States, which we publish in our 
other pages, will be found specially of value to manu- 
facturers on this side of the water. We cannot call to 
mind any experiments of a similar nature which have 
been made hitherto, although it is highly probable that 
Mr. Crompton, who is an authority on carbons, may 
have investigated this highly important matter to an 
equal extent. One of the samples under examination, 
the “ Buffalo,” is supplied in this country by Mr. C. R. 
Heap, and we believe that Messrs. Paterson and Cooper 
act as agents for the “ Wallace.” The Boulton Carbon 
we do not hear much of. 


Professorship of Chemistry,—Professor Ayrton, of 
the Technical Institute, Kensington ; Professor Dewar, 
of Cambridge ; Professor Hartley, of Dublin; Professor 
Odling, of Oxford; and Professor Thorpe, of Leeds, 
are said to be candidates for the professorship of chem- 
istry at South Kensington, vacant by the resignation of 
Dr. Frankland. The emoluments exceed £1,600. 


Personal.—Mr. J. Fletcher Moulton, F.R.S., who 
is well-known in electrical circles for his acquaintance 
with telephonic and electric lighting matters, has been 
definitely adopted as the Liberal candidate for the new 
division, under the Redistribution of Seats Bill, of 
Clapham, 
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Protection from Electrical Shocks,—A device for 
the protection of human beings from high tension 
currents is shown in the illustration. It is the inven- 
tion of Mr. Patrick B. Delany, of New York, the in- 
ventor of the well-known synchronous multiplex 
telegraphic system, and is the subject of a recent patent. 
The principle is that should the wearer of the apparatus 
become interposed in the circuit of a high tension 


current, the current will be shunted around his body. 
The parts shown are hand contacts or gloves, a, 
the conductors, A, C, C, the anklets, c, and the sole 
plate, d. 

This device was suggested immediately after the 
fatal accident at the Healtheries last year, by Mr. 8. 
A. Varley, but in expecting men to wear such appen- 
dages too much is asked. 


An “Octopus” Torpedo,—It is stated that a torpedo 
designated the “Octopus,” has been invented by a 
young non-commissioned officer belonging to the 
Royal Engineers, at Chatham, who will shortly place 
the plans in the hands of the Secretary of State for 
War. The charges are fired by electricity, and it is 
stated that the torpedo is adapted for the defence of 
mouths of harbours, rivers, &c., without endangering 
friendly navigation, and obviating the necessity of re- 
cording their position. 


Scientific Bodies and their Transactions. —It is 
almost time that some little attention be called to the 
papers read before scientific bodies, and which are 
selected, unwittingly perhaps, for publication in their 
transactions. The most recent, and one containing, in 
our opinion, the most glaring examples of misleading 
statements, is the communication of Mr. F. Geere 
Howard on Secondary Batteries, just issued under the 
auspices of the Institution of Civil Engineers. Our 
Correspondence columns will, without further comment 
from us, give our readers some idea of the value to be 
attached to the author’s deductions ; and, as an amusing 
instance of “ the engineer hoist with his own petard,” 
we will refer them to the advertisement of the Elec- 
trical Power Storage Company in our present issue. 
If Mr. Howard’s paper gained the “ Miller Prize,” what, 
one may well ask, could have been the practical value 
of the communications received from non-successful 
students of the Institute? Professed electricians 
will give the author’s work that meed of recogni- 
tion it so richly merits; but unfortunately such pro- 
ductions, emanating from a youthful, enthusiastic, 
and probably, ambitious but thoughtless mind, 


especially with the endorsement of such a well-known 
body as the C.E. Institute, will do much, unless checked 
in time, to give the general public altogether erroneous 
notions respecting the uses to which new, useful, and, 
by some people, little understood discoveries may be 
put. 


Jablochkofft's New Battery.—Our readers will, of 
course, have noticed that in our last week’s note respect- 
ing this battery, we said nothing as to its electromotive 
force, constancy, current, &c. Our preliminary idea 
was to decide whether it did not, by virtue of the local 
action which goes on independently of the working 
current, consume more zinc in a given time, and while 
doing the same external work as an ordinary cell, with 
which it was compared. We found our expectations 
realised, and we now purpose trying, if found necessary, 
some further experiments on the constancy, &c., of this 
much vaunted primary battery. 


The Lalande-Chaperon Battery.—This oxide of 
copper battery has been adopted by the Société Générale 
des Téléphones of Paris, for their exchange and line 
service. The cells are found very advantageous, owing 
to their constancy and duration, 


Obituary.—The sudden death from apoplexy is re- 
ported of M. Henri Tresca, an eminent French physicist 
and engineer. He was born at Dunkirk in 1514. He 
studied at the Polytechnic School, and on leaving it 
entered the corps of the Ponts et Chaussées. He soon 
afterwards quitted the service in order to devote him- 
self to scientific study. In 1850 he was appointed 
principal inspector of the French section of the Exhi- 
bition at London. He afterwards became sub-director 
of the Conservatoire des Arts et Métiers, and he there 
filled with great distinction the chair of Industrial 
Mechanics. During the Commune he displayed much 
courage in shutting the doors of the Conservatoire and 
preventing the Anarchists from obtaining the cannon 
in the possession of the establishment. In 1865 he was 
created an Officer of the Legion of Honour, and in 
1872 he was elected a member of the French Academy. 
Of his numerous works may be mentioned his “ Cours 
de Mécanique Appliquée,” and his “ Ecoulement des 
Liquides.” The Academy of Sciences, on hearing of 
his death from the President, M. Boulay, closed the 
sitting as a mark of grief. 


Rockets for Erecting Telephone Lines,—The cele- 
brated old Moorish edifices, Pena Castle and Royal 
Palace, in Cintra, Portugal, were recently telephonically 
connected by the Edison Gower-Bell Telephone Com- 
pany of Europe. As all who have visited the favourite 
summer resort of Cintra are aware, the castle is built on 
the summit of precipitous rock mountains, ascent to 
which is impossible, except by means of the circuitous 
pathway. The wire employed was No. 14 B.W.G. 
steel, jointed to a few yards of No. 8, on either side of 
the insulator ; the first of the latter was fixed high up 
one of the “Champagne” chimneys of the Royal 
Palace, thence to the ruined Moorish Castle, and thence 
to the Pena Castle. Those who have visited Cintra 
can easily understand the enormous difficulties which 
would necessarily be encountered in passing the line 
wire over the thousands of trees which cover the inter- 
vening ground, and also on account of the dangerous 
nature of the rocks for any ascent other than by the 
beaten circuitous track. To overcome these difficul- 
ties, a novel innovation in the passing of telephone 
wire was adopted by Mr. Alan Danvers, the company’s 
engineer. Rockets, with thin cords attached, were 
fired over the rocks and trees ; the line wire being then 
attached to the cord and pulled after it. 


Gas Testing —Dr. A. W. Williamson, F.R.S., the 
chief gas examiner of the Board of Trade, has, in con- 
formity with the provisions of the Acts of Parliament, 
reported to the Corporation the results of the daily 
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testings of gas supplied to the City during the past 
quarter. With respect to illuminating power the 
average in standard sperm candles had been, at the 
Jewry Street testing-place 16:4; at the Clothfair 
testing-place, 16-4; and at Dorset Buildings, 163, 
which was higher than the parliamentary standard. 
At King Street, Clothfair, the minimum did not fall 
below that standard, but at the other testing-places 
deficiencies were returned on fifteen days. The Gas 
Light and Coke Company appealed against the tests 
for deficient illuminating power in the gas ana'ysed at 
Dorset Buildings on January 26 and March 2, which 
arose from causes beyond the control of the company 
and the official examiners. 


Connecting Merv with Askabad.— The Russian 
papers say that, at the request of General Komaroff, 
Governor of the Transcaspian region, the Minister of 
War has recognised the urgency of immeciately estab- 
lishing a line of telegraph connecting Merv with 
Askabad. This line would pass by Annow, Babadoor- 
ma, Bougatchik, Artchigan. and Sarakhs. Its length 
will be 500 versts, and the expense about 100,000 
roubles. 


OFFICIAL RETURNS OF ELECTRICAL . 
COMPANIES. 


South Staffordshire Electric Lighting Company, 
Limited.—The annual return of this company, made 
up to the 22nd ult., was filed on the 16th inst. The 
nominal capital is £100,000, in £5 shares. 139 shares 
have been taken up, and the full amount has been 
called thereon, the calls paid amounting to £690, 
leaving £5 unpaid. Registered office, 33, Waterloo 
Street, Birmingham. 

Telephone Company of Austria, Limited, — An 
agreement, dated 4th inst., and filed on the 20th inst., 
authorises the allotment of 145 fully paid shares to Mr. 
Josef Wessely, of Vienna, and 568 fully paid shares to 
the Consolidated Telephone Construction and Mainten- 
ance Company, Limited, in satisfaction of the respec- 
tive amounts of £725 and £2,840, due by the company 
to them. 


CITY NOTES, REPORTS, MEETINGS, &c. 


United Telephone Company, Limited, 


Tue fifth annual ordinary general meeting of this company was 
held at the City Terminus Hotel, Cannon Street, on Thursday, 
under the presidency of Mr. James Brand, Chairman. 

The report presented was as under :— 

Capital Expenditure.—A reference to the capital account will 
show that up to the 30th April, 1885, the sum of £160,866 15s. 4d. 
has been expended upon the works in connection with the London 
exchange system and private lines, and instruments in use in 
London and in the provinces; being £20,679 11s. 7d. more than 
the eutlay shown in the last balance-sheet. 

Revenue.—The revenue accounts show that the receipts of the 
company from all sources properly attributable to the year have 
been £103,000 8s. 4d., as against £92,344 15s. 9d. in the preceding 
year, or an increase of £10,655 12s. 7d. 

Working Expenses.—The working expenses for the year have 
been £82,583 5s. 4d., as against £31,950 7s. 3d. for the preceding 
year, or an increase of £632 18s. 1d. 

Depreciation, &c.—The sum of £13,825 0s. 9d. has been written 
off in the revenue account in respect to the renewal, maintenance 
and depreciation of the London exchange system, &c., including 
lease of premises, office furniture, stocks of instruments, &c. This, 
added to the amount previously written off, makes a total of 
£48,598 2s. 3d. 

Dividend.—The balance of net revenue account is £61,653 
5s. 10d., of which amount the sum of £10,951 2s. has been ab- 
sorbed by the payment of an interim dividend at the rate of 5 
per cent. per annum for the first half year ending 31st October, 
1884, and the directors recommend a further dividend of 7s. 6d. 
per fully paid £5 share (part paid shares receiving in proportion) 
for the second half year ending 30th April, 1885, amounting to 
£32,853 6s., making a total dividend of 10 per cent. for the year. 
The directors also propose to carry £10,000 to reserve, leaving a 
balance of £7,848 17s, 10d, 


Progress of the business is shown in the following tabular 
statement :— 


Exchange Private 
subscribers. lines. 
Year ending 30th April, 1881 ...... 186 
0. do. 366 
do do. 576 
do do 3,820 ...... 835 


Relations with the Post Office——Since the date of the last re- 
port the position of the company in its relation to the Post Office 
has been greatly modified. Experience had proved that the ex- 
tension of the telephone system was seriously hampered by the 
limitations and restrictions imposed upon the company under the 
original licence granted by the Post Office. 

The importance of telephonic communication as an aid to the 
social and commercial needs of the community had made itself 
felt, and public opinion had decidedly pronounced against any 
unnecessary obstruction to its development. Happily that 
lamented and distinguished statesman (Mr. Fawcett), who then 
filled the office of Postmaster-General, recognised the position, 
and with, as is believed, the entire concurrence of the officials of 
the department, granted a new licence, considerably enlarging the 
area of the company’s operations in and about the Metropolis ; 
permitting unrestricted intercommunication between the several 
districts of the United Kingdom served by the affiliated com- 
panies; and generally removing obstacles to that extension of 
telephonic business which must follow reasonable freedom of 
action on the part of those charged with the conduct of this im- 
portant public service. 

Until, however, the position of the companies in reference to 
wayleaves for the erection and attachment of wires, and other 
necessary apparatus for carrying on the work, rests upon some 
recognised basis, it will be impossible that the telephone system 
of the country can be extended as rapidly, or worked either as 
efficiently or economically as the growing wants of the public 
demand. 

Company’s Bill in Parliament.—A Select Committee of the 
House of Commons has recently held a prolonged enquiry on the 
subject of “Telephone and Telegraph Wires,” and after hearing 
the evidence of many competent witnesses, representing the public 
bodies, the local vestries, the Post Office and the telephone com- 
panies, has issued a report fully recognising the great advantage 
in the public interest of granting to the Post Office and the tele- 
phone companies the necessary powers, to be exercised of course 
under the reasonable control of some official authority. 

In order to call the attention of Parliament to the subject, the 
board in the present Session presented a Bill, which was, how- 
ever, not proceeded with, pending the inquiry of the special com- 
mittee above referred to. Awaiting the action of the authorities 
upon the report of that committee, the board thought it only re- 
spectful to withdraw their Bill for the present. 

The report, with the evidence upon which it is founded, is now 
published, and the board commend its careful perusal to the pro- 
prietors, as well as to their subscribers and all others interested. 

District Company.—The formation of a separate company for 
the metropolitan district having been suggested to the board, the 
notice of the meeting has been framed so as to confer the neces- 
sary powers upon them, if they should consider it desirable, to 
proceed with the matter upon such terms and conditions as they 
feel they could properly submit to the shareholders at the special 
meeting which it would be necessary to call for that purpose. 


The Balance Sheet was as follows:—Balance Sheet, 30th April, 
1885. 


£ £ s. d. 
To Amount received in respect of 
privileges conceded to the follow- 
ing companies, viz.— 
Cash (received from the Lanca- 
shire and Cheshire Telephonic 
Exchange, Limited............... 50,000 0 0 
45,000 ordinary shares of £5 each 
fully paid, in the National Tele- 
phone Company, Limited ...... 225,000 0 0 
50,000 ordinary shares of £1 each, 
fully paid, in the Lancashire 
and Cheshire Telephonic Ex- 
change, Limited 50,000 0 
7,500 ordinary shares of £5 each, 
fully paid, in the Northern 
District Telephone Company, 
87,500 ordinary shares of £1 each, 
fully paid, in the Telephone 
Company of Ireland, Limited... 87,500 0 0 
160,000 ordinary shares of £1 each, 
fully paid, in the Western 
Counties and South Wales 
Telephone Company, Limited... 160,000 0 0 
93,750 ordinary shares of £1 each, 
fully paid, in the South of 
England Telephone Company, 


Carried forward ......... 703,750 0 0 15,189 11 6 
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Brought forward 703,750 O 15,189 11 6 
Deduct :— 
Bonus of 10s. per share, 
paid on 80,000 shares, 
out of the cash portion 
of the above ............ £40,000 
Proportion of legal ex- 
1,350 
Proportion of manage- 
ment expenses ......... 5,400 


46,750 0 0 
657,000 
66,863 


To reserve ACCOUNT 
To revenue account year 1885-6 :— 
Proportions of subscriptions (less 
post-office royalties thereon) 
and rentals in respect of periods 
extending beyond 30th April, wie 
36,372 


To net revenue account :— 
Balance at credit thereof ......... 
Deduct interim dividend for half- 
year ending 3lst Oct., 1884, 
paid 2nd December, 1884 ...... 


61,653 5 10 


10,951 2 


By capital account— 
Balance of that account ...............06 
By lease of Coleman Street office, and 
fixtures and furniture at Oxford Court, 
and at other offices and exchanges ...... 
By shares in other companies, viz.:— 
45,000 ordinary shares of £5 each, fully 
paid, in the National Telephone Com- 
225,000 
50,000 ordinary shares of £1 each, fully 
paid, in the Lancashire and Cheshire 
Telephonic Exchange, Limited......... 
7,500 ordinary shares of £5 each, fully 
paid, in the Northern District Tele- 
phone Company, Limited 
87,500 ordinary shares of £1 each, fully 
paid, in the Telephone Company of 
160,000 ordinary shares of £1 each, fully 
paid, in the Western Counties and 
South Wales Telephone Company, 
93,750 ordinary shares of £1 each, fully 
paid, in the South of England Tele- 


91,291 17 11 


4,214 8 8 
19,949 18 7 


87,500 


phone Company, Limited ............... 93,750 
100 preference shares of £10 each, in 
the National Telephone Company, 
1,000 
654,750 0 0 
By estimated dividends from subsidiary 
3,100 0 0 
By debtors, including royalties ............ 47,463 19 10 
By ditto, for subscriptions and rentals 
3,575 12 5 
By Brighton trunk wire _...............sc000 446 10 0 
By Cash :— 
At bankers and in hand................. . 1,334 17 9 
£826,127 5 2 


Mr. Blaikie, the secretary, having read the notice con ening the 
neeting, 

The Chairman said he hoped they would agree with him that 
they showed satisfactory results, and that their five years of very 
hard and anxious labour, and earnest attention to the company’s 
interests, had now been attended with a fair amount of success. 
Last year they spent on capital account in the London system 
about £20,000. Revenue had increased by about £10,000, and 
working expenses by something like £600. They had written off 
the large sum of over £13,800 for depreciation of wires and plant 
in London and instruments in the provinces; this made, in all, 
between £48,000 and £49,000. They were still without exact data 
to enable them to conclude as to the right figures upon which to 
caleulate the depreciation, but they had erred on the side of pro- 
viding more than was necessary rather than less. They were 
maintaining and renewing wires every day, and this was provided 
for out of revenue. They proposed to increase the revenue account 
by a further £10,000, making it £76,000; so that, as far as the 
plant and system in London were concerned, they had sufficiently 
provided for any eventuality. They were somewhat disappointed 
that their progress in London and the suburbs had not been 
quicker. The increase they showed, however, was a net increase, 
and covered the withdrawals, which during the past year had 
been rather frequent, the majority of them being due to the hard 
times. For some months of the present financial year their pro- 


gress had been checked by the offers of another company to connect 
exchange subscribers at a lower rate; while they had been unable 
yet to avail themselves fully of the extension of radius and im- 
proved terms offered by the Postmaster-General. Betore they 
could fully take advantage of the good things obtained for them 
in Parliament and from the Postmaster-General, they had to do a 
great deal of work which was for the time unseen and the value of 
which could not be estimated till everything was complete and 
the result was shown by fresh subscribers, They had to construct 
long lines, they had to canvass large districts to obtain way- 
leaves, and other very arduous work. This was all now in full 
progress. To give them some idea of what they had done, he 
might say they had erected a cable to Brighton, which 
worked admirably; that, or the next day, Clapham and 


Kilburn would have call rooms attached to the central 
system; South Kensington had already been connected; 
the telegraph department of the General Post Office 


was connected with the central exchange, and in a few days sub- 
scribers would be able to send and receive messages direct ; they 
also had a branch exchange at the Inventions Exhibition, where 
there were 34 exhibiting subscribers ; they were pushing forward 
new routes from the city to Chiswick, Battersea, Kew, and Brent- 
ford ; and a line to Sydenham would be running in a few days. 
This would show them that the directors were using every 
endeavour to push forward the business as rapidly as possible. 
They had every reason to hope that their relations with thé Post 
Office would continue such as to facilitate the extension of their 
business. As to litigation, what they had had hitherto had been 
forced upon them; but he was glad to say they had proved to be 
in the right in every case. When they last met they were in- 
volved in litigation with the Globe Company. They felt that 
although the legal questions between them would in the end be 
decided in the favour of this company, yet that decision must be a 
matter of time; and, in the meantime, the Globe Company were 
giving them a great deal of trouble in many ways, although they 
knew very well the business they were doing was not being done 
at a profit. Therefore when the Globe Company approached them 
with an offer tosell their stock, and, in fact, their whole under- 
taking, including the patents upon which they relied, they 
thought it was in the interests of this company to buy them, and 
he thought, on the whole, they did wisely. They had promoted a 
Bill in Parliament as to the regulation of overhead wires, and 
putting overhead wires under some sort of authority which they 
could appeal to in case of dispute between themselves and any 
authorities or private persons, or people who objected to grant 
them facilities. ‘They promoted this Bill to a certain extent, and 
then they found that the Government would not allow them to 
bring in the Bill on their own account, and they promised to legis- 
late on the subject. The whole matter, as they were aware, was 
submitted to the House of Commons, and the Select Committee, 
to whom it was referred, had come to certain conclusions, which 
he supposed by-and-bye would become law. In the meantime, he 
thought a good deal of the public feeling created against over- 
head wires had subsided; so many people having found out 
from daily experience what a very valuable adjunct, both 
to public business and commerce, and to private comfort 
in their houses, the telephone had become. Then every- 
one who became a subscriber was most anxious to help 
them in obtaining way-leaves; and on the whole they were 
getting on as well as this very difficult question would allow. 
They had dropped their own Bill and relied upon the re- 
commendations of the Select Committee of the House of Commons. 
At any rate, they would know to whom to apply in case of any 
difficulty in pursuing their business. The formation of a separate 
company for the metropolitan district having been suggested to 
the board, the notice of the meeting had been framed to confer 
the necessary powers upon them, if they should consider it desir- 
able to proceed with the matter upon such terms as they felt 
they could properly submit to the shareholders at a special meet- 
ing. These words whichappeared in the report, would, he thought, 
do away with any misapprehension that was caused in certain 
quarters about the issue of proxies. He could assure them that 
the issue of the proxies was entirely a clerical error, and they had 
no wish or intention to pledge the shareholders to any course at 
all in a matter so vital ; they should never have thought of enter- 
ing into any negotiation for selling the London business without 
taking the shareholders into the fullest confidence. As regarded 
this company, the way it came about was this. It had been 
thought, by themselves sometimes, and by some of the share- 
holders, that they did not develop as quickly as they might. 
(Hear, hear.) He did not object to the “hear, hear,’ because he 
very often thought so himself. But he had been at this work 
since the very beginning of the whole business ; he happened to 
be the first man almost in communication with Professor Bell, as 
to the sale of the Bell patents, which were the beginning of their 
business, and he puzzled through it as well as he could with the 
assistance of the board, and he had seen the enormous difficulties 
that they had had to surmount. It was a new thing, and they 
had to be very careful about treading upon anybody’s toes; the 
railways could not give them trunk lines, and the Post Office had 
interferred with them here and there, and so forth. Having these 
feelings they listened to some suggestions made to divide the 
business, keeping the United business in London, looking after 
their patents, looking after the large value which they had in the 
shares of the subsidiary companies, looking after infringers of their 
patents, and a variety of general work—they thought of keeping that 
under the heading of the United Telephone Company, and placing 
the telephone business in London and the suburbs under entirely new 
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organisation, assisted, of course, by their own staff. Certain terms 
were proposed that did not seem unreasonable, and they went so far in 
the negotiations that certain gentlemen had promised to join the 
board. But when they discussed the thing with their legal 
advisers they found. .tting aside the detail and the price they 
were to receive—tha. whey would be confronted by certain para- 
graphs in their articles of association and agreements with sub- 
sidiary companies that might, and probably would, lead them into 
asea of legal difficulties which it would be very difficult to fore- 
see the end of. On the whole, they thought they were not quite 
right to bring before the meeting a scheme which they could not 
entirely recommend to their approval. They were also guided 
somewhat by certain words that were said to him (the chairman) 
and other of his colleagues, and letters which he received, asking 
them to bear in mind that now they had overcome so many diffi- 
culties, with the public, the authorities, and the Post Office, and 
that they were landed, as shown by their report, in a position of 
considerable comparative comfort and prosperity—that now 
the great difficulties that had to be overcome in the 
initiation of this great enterprise had been overcome 
successfully, and if there was any good to be got out of 
a new organisation and new business, why should not they 
do it themselves? (Hear, hear.) That also appealed to their 
feelings, and before they approached the shareholders with any 
definite proposition, they thought they would realise for them- 
selves ‘exactly what difficulties and responsibilities they would 
incur, and possibly sketch out some scheme which, while or- 
ganising the business in another way, would enable them to 
realise those hopes that were entertained, and so retain that 
profit which necessarily they would have to part with in selling 
to another company. He did not think, however, that they had 
quite made up their minds that it would be unwise to sell, even 
to a separate company, seeing the character of the people who 
were going to undertake the work for them. But if they pur- 
sued the matter further they would summon a special meeting, 
and tell them all about it. He concluded by moving the adoption 
of the report and accounts, and the declaration of a dividend of 
7s. 6d. per £5 share, free of income tax. 

Mr. J. Staats Forbes seconded. 

Mr. Leyland supported the motion, but commented on the delay 
in sending the report tothe shareholders. He also spoke in favour 
of retaining the whole of the business in their own hands, and 
concluded by enquiring as to the percentage on the profits which 
the directors were entitled to after paying a dividend of 10 per 
cent. Nothing appeared upon the balance sheet, but he thought 
it was an eminently wise plan to pay directors by results. 

Mr. E. H. Galsworthy suggested the closing of the accounts in 
June and December rather than in May and November, as the 
present course was inconvenient. He would like to know the 
principle upon which the depreciation was calculated, and whether 
the company would present another Bill to Parliament. He also 
suggested, if a new company were formed, that the whole of the 
interest should be offered to the shareholders of this company. 

Mr. Sichel pointed out that if this latter plan were adopted 
they would not be able to get a quotation on the Stock Exchange. 

The Chairman, replying to the remarks made, said in conse- 
quence of the almost unanimous expressions of the shareholders, 
the board would drop the idea of the Metropolitan Company. 
But they had it in their minds to carry out some division of the 
present business on the lines he had previously indicated. He 
agreed that the report and accounts should be issued a longer 
time before the meeting, and he would take care that in future 
they should be sent out at least seven days beforehand. They 
were quite aware that some of the patents only had six years to 
run, and they hoped to have so fully occupied the ground by that 
time that the dropping of the patent would not be a very serious 
matter. In accordance with a suggestion, too, they would in future 
reports give some information as to the position of the various 
subsidiary companies in which they were interested. With regard 
to depreciation, they took a varying percentage of from 15 to 20; 
biit there was no reliable data in existence yet. He did not know 
that they would introduce another Bill in Parliament; they 
would rather wait and see what Parliament intended to do. With 
regard to the directors’ remuneration, although they were 
entitled to 20 per cent. on the profits of the year, £12,787, and 
felt that they had earned it, they had not taken it, as they pre- 
ferred to leave it to the shareholders. He then put the motion 
for the adoption of the report, which was carried unanimously. 

Mr. Leyland moved, “ That the directors do charge the sum in 
the accounts to which they are entitled under Article 58.” 

Mr. Galsworthy seconded this motion, which was also carried, 
one shareholder only dissenting. 

Mr. Batten was re-elected a director, and the auditors, Messrs. 
Quilter, Ball & Co. and Messrs. Price, Waterhouse & Co. were re- 
appointed, after which a vote of thanks was accorded the board, 
and the meeting terminated. 


West Coast of America Telegraph Company, 
Limited. 


Mr. Rozsinson Kenpat, on Wednesday, presided over the eighth 
ordinary general meeting of this company, which was held at 
the Cannon Street Hotel, and was attended by four shareholders. 
The report submitted and adopted was published in the Revirw 
last week. 
Mr. Fred. L. Robinson, the secretary, having read the notice 
convening the meeting, and the minutes of the previous meeting, 


The Chairman said had he followed the peremptory orders of 
his doctor he would not have been present, but duty and inclina- 
tion alike led him to come. He had now the pleasure to move the 
adoption ot the balance-sheet and report, which showed the gross 
revenue to be £52,011 10s. 7d., against the sum of £57,338 12s. 1d. 
for the previous year, leaving a nett balance of profit, after paying 
debenture interest and all other charges, of £14,523 15s. 6d., a 
result which, all things considered, was as satisfactory as could 
have been looked for, and which had enabled the directors to com- 
mence the regular payment of dividends to the shareholders, and 
to place the company, by the creation of the reserve fund, in a 
much stronger and more healthy financial condition. Up to this 
time dividends on the ordinary shares had been paid as soon as the 
finances admitted of their payment, but the board thought the 
time had come to equalise the dividends, as far as practicable, and 
to make them payable half-yearly. A sum of £12,000 was distri- 
buted in dividends in January last year, and a further sum of 
£6,000 was also distributed in July ; £10,000 had been placed to 
reserve, and a balance was left of £3,349. Out of this the board 
recommended that a final dividend of 2s. per share be declared, 
with a further interim dividend of 2s. per share, making in all a 
dividend of 4s. per share, or a total sum to be distributed of £6,000. 
This, though not so satisfactory as might have been wished, was 
yet far from unsatisfactory, considering the drawbacks and diffi- 
culties the company had had to struggle against in the shape of a 
deplorable and disastrous war and great depression of trade. The 
latest advices from the West Coast represented trade as being 
now at its worst, and said any change which might take place 
must be for the better. Notwithstanding the severe depression 
and the universal complaint of the badness of the times, their 
company had nothing to complain of so far this year, but had 
something to hope for in the not impossible event of a restoration 
of peace and revival of trade along the entire coast. The chair- 
man concluded by moving the adoption of the report. 

Mr. T. Fielden Campbell, a director, seconded, and the motion 
was carried. 

The remaining business, the re-election of the retiring directors, 
Messrs. MacAndrew and Campbell, and of the auditor, Mr. Weise, 
was quickly disposed of, and the meeting terminated with a vote 
of thanks to the chairman and directors. 


Dundee and District Telephonic Company, Limited, 


Aw extraordinary meeting of the shareholders of the Dundee and 
District Telephonic Company, Limited, for the purpose of consider- 
ing special resolutions for the transference of the property of the 
company to the National Telephone Company, in conformity with 
a provisional agreement come to between the directors of the two 
companies, and the winding-up of the local company, was held in 
Lamb’s Hotel, Dundee, on Tuesday afternoon, Mr. Peter Matthew, 
in the absence of ex-Provost Moncur the chairman of the com- 
pany, presiding. 

Mr. A. W. Cumming, solicitor, having read the notice calling 
the meeting, and the resolutions to be submitted, laid before the 
shareholders the provisional agreement, which set forth that the 
estate of the Dundee and District Company was to be made over to 
the National Company as at the 30th June, the latter company 
relieving the Dundee Company after that date of their agreements 
with the Post Office, and of all liability as to their premises ; the 
National Company to pay the Dundee and District Company 
£8,500 in cash as at that date, with 5 per cent. interest until 
paid ; the Dundee Company to be wound-up in terms of the Com- 
panies’ Acts and the agreement, the costs being equally divided ; 
and any differences between the two companies to be settled by 
Mr. J. B. Balfour (the present Lord Advocate), whom failing, Mr. 
W. Mackintosh, advocate. Mr. Cumming next read a letter from 
Mr. Patey, the Secretary of the Post Office, giving the consent of 
that department tothe agreement. 

The Chairman read a letter from ex-Provost Moncur, showing 
that the chairman of the company was thoroughly in harmony 
with the object of this meeting. 

He then moved the following resolutions : - 

1. That the agreement or provisional agreement made by and 
between the Company on the one part and the National Telephone 
Company, Limited, on the other part, of dates the 12th and 13th 
June, 1885, for the transference of the estates, rights, assets, and 
effects, as also to the said the National Telephone Company, 
Limited, on the terms and subject to the conditions expressed in 
the said agreement or provisional agreement, be approved of, and 
the company hereby specially resolve to sanction, and hereby 
specially approve of and adopt the same. 

2. That the company, viz., the Dundee and District Telephonic 
Company, Limited, be, and the company hereby specially resolve 
and require that it shall be wound-up voluntarily, under and in 
virtue of the powers and provisions applicable to the voluntary 
winding-up of companies, contained in “ ‘I'he Companies Act, 
1862,” and all amendments and extensions thereof, including the 
powers and provisions conferred by section 161 of the said Com- 
panies Act, 1862, but in consistency always with the terms of the 
said agreement or provisional agreement; and with power and 
authority to the liquidator or liquidators to be appointed to con- 
duct said winding up, to enter into and to conform to and im- 
plement and carry out the said agreement or provisional 
ment, with any alterations thereon or additions thereto proper or 
necessary. 

He said :—Before asking you to adopt these resolutions you 
have a right to some explanation from your directors as to why 
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they for a second time in the history of this company have en- 
tered into a provisional agreement for its transfer by sale to the 
National Telephone Company. Most of you will remember the 
circumstances under which the shareholders were convened in 
December, 1881, and asked by the then directors to confirm the 

rovisional sale made by them and the result of that meeting, 
viz., that the shareholders declined even to entertain the proposal 
until the directors had submitted the accounts of the company for 
the previous 16 months. We met again on the lst February, 1882, 
when a report and accounts were submitted showing a most satis- 
factory state of affairs, and confirming the payment of a dividend 
and bonus equal to 21 per cent. per annum on the paid up capital. 
We were then informed that the National Telephone Company 
had withdrawn their offer made two months before, but there was 
a general feeling of satisfaction that the business had not been 
sold, and it was resolved to persevere energetically in extending 
the business of the company as heretofore. At that date this 
company had 200 wires, and the National had 47. The majority 
of the present directors were then elected, and have continued in 
office till now. During the following year (1882) a keen compe- 
tition was carried on, and the National, evidently under a re- 
vengeful feeling and a determination to crush us if possible, 
lowered their rates to £5, and gave numerous leases thereat for a 

riod of years. Not to be beaten, we also lowered our rate to 
£5 10s., and the result of the competition and low rates increased 
the business of both companies, so that at the end of the year our 
200 had increased to 270 wires, and the National Company had 
added 195 to their 47, making 242 wires. You know our accounts 
submitted 7th February, 1883, despite of the diminished revenue 
from the low rates, showed a very satisfactory profit, but the 
whole of it, and a call of 10s. per share besides, was required for 
our extended business, so that we declared no dividend for 1882, 
prefering to create a reserve fund and carry forward the balance 
till further experience had shown the full results of the low rates. 
The report and accounts submitted to you on 6th February, 1884, 
showing a steady available profit, we divided 10 per cent. for the 
two years 1882 and 1883, making 5 per cent. for each, besides 
adding £200 to the reserve fund, which then stood at £600. At 
the end of 1883 this company had 320 wires in use, being an addi- 
tion of 50 for the year, whilst the National Company had 491, 
being an addition of 249. I come now to our last balance sheet, 
submitted on 4th February, 1885. It showed an available profit 
of £638, which allowed a dividend of 5 per cent. for the year, and 
£200 put to the reserve fund, making the reserve fund amount to 
£800, against an expenditure in plant of £7,434, on which we had 
never allowed any abatement for wear and tear. The end of 1884 
showed we had 340 wires in use, being an addition of 20 for the 
year ; whilst the National Company had 663 in use, an addition of 
172 for same time. On 31st May last this company had 348 wires, 
being an addition of eight for the five months ; whilst the National 
had 7238, an addition of 60 for same time. This company up till 
now has been a most successful one; but you must see that the 
keen competition going on for the last three years has involved 
pretty active work, and considerable personal influence on the 
part of our manager and the directors in order to maintain our 
position and show the results achieved in your balance sheets. 
We have also to thank those who have supported us throughout, 
and were proof against all attempts made to remove that support. 
The conviction, however, has been growing in the minds of the 
directors that, with the inducements offered to the public by the 
National Company, our company could not expect to hold its own 
much longer. These inducements are :—1. More than double the 
number of our subscribers. 2. Their list includes a large number 
of professional men, doctors, retail tradesmen, and others. 3. 
They give communication with Broughty Ferry, Newport, Tay- 
port, Forfar, Arbroath, and Perth, and are gradually adding other 
places. 4. They give unceasing service at all hours of the day 
and night on week day and Sunday all the year round. 5. Their 
instruments are by common consent very much handsomer than 
ours, being artistic pieces of furniture which would grace any 
room. Our convictions were considerably strengthened last year 
when we required more capital and asked the shareholders to take 
500 shares in order to keep on the fight. Only 372 shares were 
taken up by exactly half the number of shareholders, and of these 
372 shares, 155 were taken by the directors themselves. Our bank 
account had to be overdrawn, and for this the directors had to 
give their personal guarantee. It has been asked why didn’t we 
go to the districts round about and occupy the ground? We must 
tell you frankly we had neither the money nor the instruments ; 
but, could we have got an unlimited supply of instruments, I dare 
say we might have got the money. The want of telephones is our 
chief weakness, and it is a fatal one. When, therefore, in May 
last, we were informed that the National might buy our business 
and plant, and as the result of private conferences between the 
chairman and resident director of the National and ourselves, we 
actually got the offer of £8,500 for same payable in cash, we felt 
it to be our duty, in the interests of our shareholders, to secure this 
offer by signing the provisional agreement now read to you, and 
submit it, as we now do, for your consideration, and, we trust, your 
unanimous approval. It may be as well that I should let you know 
the probable results to yourselves from accepting this offer. Of 
course, the figures cannot be strictly accurate, but they are a very 
likely estimate. You have got toend of 1884 about 9 per cent, per 
annum of dividend for the 4} years to that date, and if you con- 
firm this transaction to-day—after dealing liberally with our 
manager, electrician, employés, and directors—we expect to return 
you your capital and about 40 per cent. bonus in addition, which 
all must acknowledge to be a very satisfactory result. But it 


remains for me to say a few words on the relations this company 
sustains to the public. It was started to oppose the other tele- 
phone company, who were giving their instruments for £20 a 
year, and no prospect of abatement. To the practical genius of 
our townsman, Mr. Lowden, and the commercial genius of our 
manager, Mr. Simpson, we were indebted for the origin of this 
company, which undertook to give all the telephonic facilities re- 
quired for £10 a year instead of £20, and to-day you see how they 
have accomplished their object. The £5 rate even to this com- 
pany must be looked at as a losing game, because the contingent 
value of our plant is not met to anything like the extent it should 
be by the reserve fund created, and in a few years you might 
awake some fine morning to find a large amount of your capital 
vanished in depreciated value. £10 was the rate aimed at, and 
with the greater service rendered by the National Company 
(which your directors have the written obligation of the chairman 
of that company to give to all subscribers in Dundee for a £10 
maximum rate if this agreement be confirmed by you to-day), we 
think the Dundee and District Telephonic Company has nobly 
done “¥ work, served its purpose, and its shareholders have their 
reward, 

Mr. James Murison, who seconded the resolution, said he did 
not think there was room in Dundee for two telephone companies 
to work to advantage, and that he thought it would be to the 
public good to have the telephonic communication given by one 
company. (Hear, hear.) 

The resolutions were unanimously agreed to. 

Mr. J. W. Shepherd moved the third resolution, which was to 
the effect that Mr. Alexander Simpson, the general manager and 
secretary of the company, be appointed liquidator of the company, 
and that the directors be appointed to act along with him as a 
committee of council, and to fix the amount of his remuneration. 

Mr. W. A. Douglas seconded the resolution, which was also 
unanimously agreed to. 

On the motion of Mr. Jas. Stevenson, seconded by Mr. Andrew 
Taylor, the sum of £250 was awarded to the directors for their 
services last year, and up to the date of the completion of the 
winding up of the company. 

The Chairman then stated the amount of the remuneration that 
the directors proposed to pay to Mr. Simpson, Mr. Lowson, and 
the other employ¢s of the company, and said that all connected 
with them must be heartily pleased, as he hoped the shareholders 
also were, and the company would be wound up with eclat, a thing 
very uncommon in these days. 

On the motion of Mr. R. G. Kennedy, a vote of thanks was 
awarded to Mr. Matthew for presiding, and also for his services in 
— with the transfer, and the proceedings then termi- 
nated. 


Compagnie Francaise du Télégraphe de Paris a 
New York.—According to the accounts for the year ended 31st 
December, 1884, the net available balance, including 217,705 
francs brought forward, was 1,967,326 francs, after deducting 
223,680 francs for amortisation. Of this, 840,000 frances was dis- 
tributed as an interim dividend of 10 francs per share. A final 
dividend of 5 francs per share will be paid on the 15th of July, 
amounting to 420,000 francs, a balance of 707,326 francs being 
carried forward. The total receipts for the year amounted to 
2,820,212 francs, and the general charges to 846,912 francs. 


Indo-European Telegraph Company, Limited,—This 
company is prepared to receive, at its chief office, 18, Old Broad 
Street, E.C., on and after the Ist of July, applications for the 
fourth series of coupons to be issued to holders and share warrants 
to bearer in this country. 


Consolidated Telephone Construction and Main- 
tenance Company, Limited.—The shares of this company, it is 
notified by the Stock Exchange Committee, are to be quoted as 
of a nominal value of 15s. instead of £1. 


Great Northern Telegraph Company, Limited,—The 
half yearly interim dividend on the shares of this company, at 
the rate of 5 per cent. per annum, will be paid on the Ist July by 
Messrs. C. I. Hambro & Son, 70, Old Broad Street, E.C. 


India Rubber, Gutta Percha, and Telegraph Works 
Company, Limited.—A quotation has been ordered by the Stock 
Exchange Committee of the new shares of this company. 


LEGAL. 


The Queen v. Her Majesty's Postmaster-General— 
(Queen’s Bench Division).—On Thursday, last week, Mr. Justice 
Mathew delivered the judgment of the Divisional Court before 
whom this case was argued. Itcame before their lordships on the 
argument of a rule obtained by the Great Western Railway Com- 
pany calling on her Majesty’s Postmaster-General to show cause 
why a mandamus should not issue commanding him to appoint 
an arbitrator under the Railways Arbitration Act in order to 
determine what amount should be paid to the company in respect 
to telegraphs along their line. The line in question was the 
Llynvi and Ogmore line, which had become merged in the Great, 
Western Railway’s system, and the whole question turned on the 
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construction of an agreement entered into in accordance with the 
provisions of the Act of 1868, under which the Postmaster-General 
was to have the absolute control of telegraphs on all the railway 
lines in the kingdom. In respect to this particular line the com- 
pany sent in a claim for compensation amounting to £40,000, and 
this was resisted by the Postmaster-General. Mr. Justice 
Mathew now said that in the opinion of the court the Great 
Western Railway Company were wrong in their contention, and 
the rule for the mandamus would be discharged. 


Hammond Electric Light and Power Supply Com- 
pany, Limited—(Before Mr. Justice Kay, Saturday).—This was 
an application for a winding-up order, presented by Mr. R. 
Hammond, the founder of the company, creditor for £750. The 
company was established in 1882, for the purpose of purchasing 
and carrying on the business of the petitioner. Its nominal 
capital was £330,000. The vendor had various contracts, and his 
business included licenses and concessions for the lighting of the 
Prince of Wales’s Theatre, Birmingham, the Grand Theatre at 
Islington, the Royal Aquarium, and other places at Brighton and 
Hastings. On the 10th inst., the court appointed Mr. William 
Theobald provisional liquidator, with power to continue existing 
contracts. Since the petition was presented a meeting of the 
shareholders, pursuant to notice, was held, and it was resolved 
that the company should be wound-up voluntarily, as it found it 
could not continue to carry on its business. Several of the share- 
holders were parties to this application. Mr. Robinson, Q.C., 
appeared in support of the petition. Mr. Northmore Laurance, 
who appeared for the company, offered no opposition. His lord- 
ship granted an order for the winding-up of the company under 
the supervision of the court. 


CORRESPONDENCE. 


Secondary Batteries. 


The fact that the Miller Prize has been awarded by 
the Council of the Institution of Civil Engineers to 
Mr. F. G. Howard for his paper on Secondary Batteries, 
attaches to that communication a certain importance. 
Students will regard it as the latest information on the 
subject ; but it appears that the author is not well 
acquainted with the latest forms of secondary batteries, 
nor with their recent applications. I do not wish to 
depreciate the value of the paper, which in many 
points is exceedingly interesting and instructive, but I 
wonder why Mr. Howard finished off with a period 
(the Vienna Exhibition of 1883) when secondary 
batteries, and especially their applications, were so 
little understood. 

It behoves those who have gained experience with 
these appliances since Mr. Howard relinquished the 
task of making notes on the progress of certain types 
of cells, to supplement the information supplied at the 
Students’ Meeting of the Institution a few months 
ago; there are, moreover, several statements which 
require modification or explanation. Taking them in 
consecutive order, we find first a table giving the 
“storage capacity of various secondary batteries as 
regards ratio of work to weight,” and there stands a 
“ theoretically perfect” cell with a storage capacity of 
360,000 foot-pounds, with the highest percentage of 
efficiency = 100. 

We know that the energy evolved by the oxidation 
of a pound of lead is equivalent to 360,000 foot-pounds, 
but we cannot conceive an ideal Lattery, where, even if 
every atom be active, that amount of work could 
be put in. The comparison of efficiency thus estab- 
lished is not a happy one, and it is misleading. The 
batteries referred to in that table are all made of lead, 
and if the comparison or “efficiency” refers to a 
peculiar arrangement of the materials, the “ theoreti- 
cally perfect” cell should be left out, and instead of 
“efliciency,” call it relative capacity, or establish a 
coefficient, if such were deemed useful. 

Mr. Howard states, and others have said, that “ the 
advantages of accumulators made after the Plante type 
over those of the Faure type are that they afford a far 
higher rate of discharge. This property is invaluable 
for many purposes, as, for instance, where numerous 
lamps are required to be run for only ashort time.” By 
Faure type, I presume is meant a battery with lead 


oxides. It would be exceedingly interesting to know 
whether the two types referred to have ever been dis- 
charged side by side, say supplying 100 lamps for half- 
an-hour ; two batteries of equal weight discharging at 
the same rate. 

As regards the durability of the Sellon-Volekmar 
type, and the effect of over-charging, the author seems 
ill-informed. At any rate, the batteries made by the 
Storage Company within the last twelve months have 
given great satisfaction, of which fact anyone could 
satisfy himself with very little trouble. With pro- 
perly constructed batteries this overcharging is not 
such a serious matter as is generally supposed. 

Why should the Planté accumulator arrive at its 
“ maximum efficiency” when “it is on the point of 
falling to pieces?” The Planté plate has its highest 
storage capacity when it gets thoroughly disintegrated ; 
but surely the efficiency has nothing to do with the 
period of existence. © 

Mr. Howard advises his audience to test the cells 
from time to time “ by taking a short length of stout 
wire, holding one end upon one pole of the cell to be 
tested, and striking the opposite pole with the other 
end of the wire.” This is an old-fashioned, clumsy, 
and to novices, dangerous method. The proper way is 
to use a low constant voltmeter or a detector, and 
observe the deflection of the needle upon a scale, taking 
one cell at a time, thereby one can see not only whether 
the cell is gwite discharged, but also whether the E.M.F. 
is low; and further, whether a reversal has taken 
place in any one cell, in which case the needle will 
deflect the “wrong” way, relatively to the terminals 
of the plates. 

With regard to the employment of secondary bat- 
teries for tramcars and boats, I may state that there has 
been more real, practical work done since 1883, where 
Mr. Howard leaves off, than at any previous time. 

The Electricity, which was launched in 1882, has been 
altered in the spring, 1883, by taking the countershaft 
out and running the screw direct from the armature of 
the motor. This was considered impracticable by 
marine engineers, and Messrs. Yarrow & Co. could only 
be convinced of the efficiency of the working of a high 
speed propeller after I had completed a series of experi- 
ments, when they adopted the same plan in the Vienna 
launch. This 1 mention because Messrs. Yarrow and 
Company receive, generally, the credit for the innova- 
tion. The electric launch Australia has been in suc- 
cessful operation since last summer, and her cells, 
which have had a fair amount of work to do, have not 
cost their owners one penny for repairs ; they are still 
in perfect order, as well as the motor. Whereas the 
motor in the launch Electricity weighed 658 lbs., and 
took 46 ampéres with 90 volts, the motor of the Aus- 
tralia (a slightly larger boat) weighs 390 lbs., and 
absorbs 36 ampéres, with 100 volts, at the same rate of 
speed afloat. Electric launches of different sizes are 
now in course of construction. 

Great activity has been shown in the development of 
electric tramcars during the last year. The car which 
has been described in your journal in December last, 
has had severe tests since the beginning of October, 
partly on that stiff line at Millwall and partly at 
Battersea. The difference between this car and the 
one mentioned by Mr. Howard is very great. The 
new accumulators weigh and measure just one half of 
the former, the motor also absorbs one half the current 
for the same speed of car. 

The tramecar cells contain 26 Ibs. (each) of lead 
plates, they are charged at the rate of 32 ampéres, and 
discharged at an average rate of 46 ampéres ; mounting 
stiff inclines they give 100 to 150 ampéres; on the 
level, 30 to 35 ampéres with loaded car. These cells 
have been working for eight months and they are still 
in splendid condition ; it would do Mr. Howard good to 
see them. When the car is not running the cells are 
kept at work for other purposes in order to ascertain 
their durability. 

Another tramcar of exactly similar design to this 
last one has just been shipped to Cologne, and there 
are signs which encourage the idea that electric pro- 
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pulsion by means of secondary batteries will receive a 
practical development on the Continents of Europe and 
America before certain prejudices and red-tapeism in 
this country will be overcome. 

If Mr. Howard choses to read another paper on the 
same subject he will find ample new material, and I 
am sure he will receive plenty of information for the 
mere asking for it, and he will be invited to make his 
own observations if it is for the purpose of instructing 
those who still look upon secondary batteries as 
laboratory toys. 


June 20th, 1885. 


A. Reckenzaun. 


I fear that many outsiders reading Mr. Geere 
Howard’s paper upon Secondary Batteries, will jump 
too readily at the conclusion that they are “almost 
hopeless,” an impression which, I am quite sure, the 
author had no intention of conveying, being himself, 
I venture to think, a full believer in them. He has 
not, it is true, called in question their convenience, 
their economy, and as is the case under very many 
conditions their indispensability, but the conclusion 
which might be deduced from his statement as to 
their durability, overrides all these considerations, and 
if not modified might to some extent stand in the way 
of their general employment. 

In Mr. Howard’s experience, one of two things must 
have occurred; either the batteries upon which he 
bases his statement were very badly made, or they 
were very badly used. In either case, the period of 
their life may have been as readily but a few weeks 
or even days, as the few months he accords to them. 

Unfortunately, there is no doubt that many of the 
batteries constructed at a certain period by the chief 
manufacturing company—as also by other persons— 
were seriously defective in one or more points— 
imperfect formation, bad connections, unsound con- 
tainers, disproportion to the work for which they were 
to be applied, were faults consequent upon carelessness 
and inexperience, and all these elements have played 
their part in bringing about untoward results; but 
such mishaps, however occasioned, have no real bearing 
upon their practical usefulness or otherwise, and it 
would be not only unjust to those interested, but 
unfortunate as regards scientific and industrial progress, 
if preventable causes are taken into account in con- 
sidering the abstract principles of utility and success. 

I should have been delighted had Mr. Howard 
favoured me with a few enquiries before dealing so 
summarily with a subject of vast scientific and com- 
mercial importance, and I could, I venture to think, 
have resolved many doubts he appears to entertain, and 
have convinced him that sufficient time has not as yet 
elapsed since the employment of the forms of secondary 
batteries to which he alludes, to arrive at any accurate 
data for estimating their length of life. 

So far as the forms in which I am interested are 
concerned, no failure has come under my notice which 
has not, on investigation, been satisfactorily accounted 
for. I say satisfactorily, in the sense of having been 
proved to have arisen from remediable causes entirely 
unconnected with the principle involved. I can show 
Mr. Howard cells which, with the exception of 
occasional intervals of a few weeks, have been in full and 
regular work since they were first manufactured under 
my specification before any commercial development 
took place, viz., the spring of 1882, a period of three 
full years, and their present still perfect condition 
warrants the assumption that they will do duty for as 
many years more. Care in manufacture and ordinary 
attention to rules for working, are all that is essential 
to make this a normal condition, and the evils of buck- 
ling, of undue sulphating, of short-circuiting, and of 
local action (the latter causing the separation of the 
active material from the conducting frame or support) 
need never occur, and should now be things of the 
past. 

I will not at present further encroach upon your 


space to touch upon some points in Mr. Howard's 
paper which are open to remark, such as his suggested 
mode of testing, &c., but I would wish to remove the 
impression he conveys that “skilled” supervision is 
necessary. Intending installers of the electric light 
might be unduly influenced against its adoption if they 
supposed that they must keep an electrician on their 
premises. My experience over some years is, that 
once installed on right principles and under competent 
supervision, there is nothing in the working of the 
electric light, either in respect of the engine, the 
dynamo, or the accumulators, which is beyond the 
capacity of an under-gardener or labourer of average 
intelligence after a few days’ training. 

The work and anxiety to those engaged, whether as 
amateurs or commercially, in pressing forward the 
introduction of electric light, has indeed been an uphill 
one, and now that the initiatory labour is, it may be 
hoped, drawing to a successful issue, and the practical 
and beneficial result within measurable distance, it 
would be disheartening if any purely imaginary diffi- 
culties are raised as bugbears, which cannot fail to 
retard its development. 

With regard to the immense employment which is 
in prospect for electrical accumulators my views have 
been pretty generally known, and as time passes they 
are, I am happy to say, being slowly but surely 
justified and confirmed ; already most of my friends, 
some of them distinguished electricians, who in the 
early days good naturedly laughed at my enthusiasm 
and confidence in their ultimate success, freely 
recognise and admit their necessity, and the important 
part which they are destined to play in the great com- 
mercial industries now rapidly growing out of 
the utilisation of electricity. 

John S. Sellon. 
The Hall, Sydenham, June 24th, 1885. 


We notice your article in last week’s paper respect- 
ing “secondary batteries,” and are much pleased to 
be able to give you positive testimony concerning their 
work, which you ask for. 

We have (beyond many sales effected) in use at our 
Queen Victoria Street Depot an installation of secon- 
dary batteries, made by the Electric Power Storage 
Company, consisting of 30 14-H.P. cells, which have 
been in constant use for eleven months. They have 
been worked daily, not only for lighting our depot and 
office, but for driving motors, charging small accumu- 
lators, and many other purposes. We are pleased to 
testify that up to the present moment we have not had 
the least trouble with them, or changed a single plate, 
and beyond filling with water to replace the loss caused 
by evaporation, we have had no cause to give them the 
slightest attention. The cells are now apparently as 
good and useful as when first put in. 

We shall be happy to show them and give informa- 
tion to any of your readers who care to pay us a visit. 

The Electric Apparatus Company, Limited. 

60, Queen Victoria Street, 

London, June 24th. 


I have read in your last issue the paper on this 
subject by Mr. F. Geere Howard. 

His paper, throughout, bears unmistakable signs of 
having been compiled long since ; and it is only from 
the fear that it may be taken as in any way referring 
to batteries as now manufactured that I hasten to draw 
attention to the practical and commercial points raised 
by him. 

The first question of any interest is a table showing 
what he terms the efficiency of different types of cells, 
which, to begin with, is likely to be misleading, as this 
word is universally employed for the relation between 
the amount put into a cell, and that taken out; whereas 
he applies it only to chemical equivalents, which 
merely affeets the weight of lead required for a given 
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output. The important question of efficiency, in the 
acknowledged sense of the word, is not mentioned. 

As regards his remarks on the Planté type of battery, 
I may mention that I have lately carried out a number 
of experiments with plates of this class, with a view to 
using them as regulators, if the results justified their 
adoption. One of these was made with some of the 
lead grids, cast solid in the centre, which are used for 
manufacturing and experimental purposes at the works. 
These had been charged off and on for considerably 
over a year, and had received over 3,000 ampere hours 
per plate, which is more current than the patience of 
an average customer would be likely to bestow on 
them before he expected a fair capacity. The cells 
were first made up with both positive and negative of 
the above plates, and it was found that the capacity, 
which was ridiculously small, increased for two or 
three charges and then began to fall off. Next they 
were reversed, when the capacity rose slightly, but 
soon fell off again, due evidently to the scaling off of 
the active material as soon as it attained a certain thick- 
ness. Then pasted negatives were used with lead 
positives, and vice versa, when the results were slightly 
better, but still too insignificant to render the cells 
worth further consideration. Next the efficiency and 
E.M.F. were tested at rapid discharges, but here again 
they fell altogether short of the pasted plates. Some 
cells of the recognised Planté type, and the latest 
pattern, were then obtained, and so far the tests have 
been no better, but as I hope later to send you these in 
a more complete form, I will abstain now from giving 
the actual figures. 

Mr. Howard’s remark that the Faure or pasted type 
of cells will not discharge at a rapid rate can hardly be 
based on experiment. We have discharged cells con- 
taining 13 plates, weighing 1 Ib. each, at a rate of 100 
ampéres for 20 minutes, in connection wih torpedo pro- 
pulsion. This treatment, although it is not in any way 
recommended for regular work, shows that if called 
upon to give a large current the cells will do it. 

Mr. Howard then gives his ideas as to the working 
of secondary batteries, which are more than sufficient 
to explain the deplorably short life he allows them ; 
and I sincerely hope his paper may not fall into the 
hands of any of the present users of ourcells. First he 
flashes the cells with a stout copper cable, which. is 
certainly the quickest way of spoiling a battery. Then 
he runs off the liquid and leaves the plates to oxidise 
in the air, or fills them up with water, which has been 
proved to loosen the paste and cause it both to fall out 
and scale when the cells are again put in use. 

He further states that an overcharged cell will be 
destroyed in a few days; but we have charged boxes, 
each containing six positives, for over two months 
without any discharge, and at the end of this time, 
during which the plates received over 6,000 ampére- 
hours, not only was their working all that could be 
desired, but the plates showed no signs whatever either 
of buckling or scaling, and the grids were quite sound. 
Such cells have since been in successful use for many 
months for continuous lighting. 

We are told that if from too rapid charging the cells 
become warm they must be left to cool. This would 
equally apply to a copper conductor which had become 
warm from an unusual number of lamps being in use. 
But I question whether the user would care to sit in 
the dark while his cable was cooling, in order to avoid 
the extra loss involved. We have made several experi- 
ments in connection with tramcar work to determine 
how many sets would have to be provided for each car 
in regular work ; a point which had to be settled much 
in the same way as the size of a conductor, which has 
been so ably handled by Professor Forbes, except that 
in this case it was a question of balancing interest and 
depreciation on cells against loss in efficiency by too 
rapid charging. The cells were frequently made hot 
in these tests, but no signs of buckling are to be seen 
in any of them at the present moment. 

“If placed on a damp floor the cells will rapidly run 
down.” This is quite overcome by the use of glass 
boxes properly arranged in permanent installations. 


“ The author contends that secondary batteries always 
will require skilled labour.” 1 can refer him to a 
number of installations where there is no skilled 
labour, and the cells are giving every satisfaction. 

“Tf left idle and full of solution sulphate will form 
all over the plates.” We have left cells fully charged 
for months together without drop in specific gravity, 
or formation of sulphate. 

“ The most economical way is to charge each battery in 
two series in parallel.” This introduces an unneces- 
sary liability to charge one half of the cells more than 
the other, and the economy effected is not very appa- 
rent. 

Finally, with regard to the vital question of life of 
the plates, I would refer Mr. Howard to the advertise- 
ment columns in this issue, with the remark that there 
are over 40,000 of our plates which have already been 
in use longer than the time he mentions, and show no 
signs of depreciation whatever, and certainly, as far as 
I am able to judge, the present types of plates will 
last years not months. 

Apologising for the length of this letter. 

Bernard Drake, 
Managing Engineer, 
Electrical Power Storage Company. 


Mr. Geere Howard’s experience as to the short life 
of secondary batteries is scarcely to be wondered at. 
To constantly test them as he recommends, by taking 
“a short length of wire holding one end upon one pole 
of the cell, and striking the opposite pole with the 
other end of the wire,” thus producing at every spark 
a short circuit, would be about on a par with driving 
an iron spike into the coils of a dynamo to examine its 
insulation. If under such treatment cells last six 
months their natural life may be safely considered as 
many times that number of years. Surely any one 
attempting to guide the public on the subject of 
secondary batteries should first know how to use them. 

Nemo. 

22nd June, 1885. 


In your issue of the 20th, you say, ‘We should be 
pleased to know how many of our readers can point to 
installations in which secondary batteries have been in 
successful operation for, say at least,a year.” If you 
have a space to spare, I will give you my experience of 
an E.P.S, accumulator. To keep them in order you want 
a practical man on the installation, testing and keeping 
them clean, or they will soon go wrong. As to using 
any kind of instrument to tell you when the box is 
charged by the acid, it isa mistake, for Mr. Sellon must 
know, by the battery that was packed and called the 
works battery, the acid was the same in number 1| cell 
as number 60, but after the battery had been worked a 
few weeks, the acid was stronger one end of the battery 
than the other. To remedy this we had to put in water 
one end and acid the other. 

I do not know if Mr. F. G. Howard is the same 
gentleman who was with the E.P.S. Co., but he must 
know by this time that the accumulators are not per- 
fection, and he will not get out of them the work sup- 
posed, for the Storage Company hardly know what the 
cells will do yet. 

On the 20th December, 1883, they send out 55 boxes, 
with 59 plates in each cell, which they call 5-H.P. 
charging capacity 2,000 ampéres ; on the 5th November, 
1884, the same boxes are called 4-H.P. cells, charging 
capacity 1,600 ampéres ; the same class of boxes are sent 
out on the 8th June, 1885, and called 3-H.P. cells, 
charging capacity 1,200 ampéres ; if the latter is correct 
and you charge them at a 5-H.P. rate they will be over 
charged, but if they are 4 or 5-H.P. cells, and they are 
charged as 3-H.P., they will not get charged enough. 

I find they are a first-class regulator, and are ver; 
useful in case of a break down (for a few hours), but to 
charge them and run away with the idea that you will 
get such a return as supposed is a great mistake. 


H. Albert. 
Plaistow, 22nd June, 1885. 
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Three-wire y. Two-wire Systems. 


In Mr. Menges’ communication to Engineering, he 
errs in stating that it is necessary with the three-wire 
system to have both dynamos running during the day- 
time when little current is wanted, thus acting asa 
set-off against any saving in mains over the two-wire 
system. It seems to me that it would be as easy with 
the three-wire plan as the two, to use one dynamo 
when the demands were light ; of course it is imprac- 
ticable to double the E.M.F. of the machine, which 
would not suit the demands if it were practicable, but 
by joining the two outside wires together for a common 
wire and allowing the middle wire for return, the only 
difference from the two-wire system would be the 
reversal of the direction of the current in one of the 
branches, but this would not be likely to produce 
inconvenience unless the working of the apparatus 
depended on the direction of current, and this incan- 
descence lamps and motors do not. 

In this matter the three-wire system is on equal 
terms with the ordinary method, so that in the case of 
a breakdown of one dynamo, the other may, by increas- 
ing its current output, make up for the deficiency, asin 
the two-wire system. Of course, the mains in the two- 
wire system, when thus coupled up, will have more 
resistance than mains constructed for an equal number 
of lamps on the parallel method, but that is not worth 
considering, for the failure of one of the dynamos 
should not be of frequent occurrence in a well planned 
station, and during the daytime when coupled up as a 
two-wire system, the mains would not be carrying 
more current than when coupled-up as a three-wire at 
night-time. I think the three-wire system is a decided 
advance over the two-wire method for incandescence 
lighting, and when coupled-up as a two-wire system, 
when little current is wanted, has the advantages of 
that system. Forarc lighting its advantages are not so 
evident. The production, however, of 16-C.P. lamps, to 
work with 200 volts, would not necessitate the use of 
a three-wire system, and it is surprising so little has 
been done in this direction among lamp makers, seeing 
a prominent authority is reported to have said they 
were only waiting -on the demand to produce such 
high resistance lamps. I should think the production 
of such lamps, to prove they can be made, would do 
much to strengthen the prospects of central station 
lighting, next to the invention of a satisfactory plan 
of station lighting from accumulators. 

James Gibson. 

Edinburgh, 22nd June, 1885. 


Jolin’s Electric Bells. 


In further answer to your correspondents, we beg to 
say that the short circuiting device has been used by 
our Mr. Jolin for series working of electro-magnets 
generally for some years, but was abandoned for the 
far more satisfactory double wound electro-magnet, 
owing to the sparking where currents of considerable 
ampére power were used, totally destreying the con- 
tacts in a few hours; with the present arrangement the 
coils may be of any suitable resistance, according to 
the requirements of the circuit. The remark of the 
writer of the article in the REVIEW of the 30th ult. that 
the working of “ordinary ” trembling bells had been 
impractical, is, we think, amply borne out by the very 
fact that your correspondents, one and all, state that 
alterations have to be made before the ordinary bells 
will work in series. 

With reference to the battery power required, it 
seems to us self-evident that bells worked by a single 
interrupter always offer the same resistance, but by the 
new arrangement the resistance of a bell is greatly re- 
duced when striking the gong, and as all the bells are 
independent of one another, they offer less resistance 
and take less cells. 

We beg leave further to say that the statement that 
the resistance of the coils of the bells reduces the 
sparking is not borne out by facts with bells arranged 


as your correspondents suggest ; the spark at the inter- 
rupter of the master bell increases very decidedly with 
the number of bells worked and the necessary increase 
of cells in the battery. If your correspondent’s view 
was correct, an induction coil having 10,000 turns of 
wire should give no greater spark than one having but 
one turn of wire, for the resistance of the 10,000 turns 
are in this case also “added up” together as well as 
the electromotive forces. Your correspondent pro- 
bably is not aware of this point. 

If any of your correspondents still doubt this, we 
should recommend them to try the experiment, and 
they cannot fail to be convinced of the truth of our 
statement. 

P. Jolin & Co. 


[ With the insertion of this letter the correspondence 
on trembling bells must be brought to a close.—EDs. 
ELEC. REV.]. 


The “New” Telephone. 


I have before me Mr. Barnard’s letter of the 17th 
inst., referring to my strictures on the “new” 
telephone published in your issue for June 13th. 

If your readers and Mr. Barnard will refer to fig. 1 
of Prof. Thompson’s specification, No. 9211, 1884, they 
will find a diagram of the “plug” arrangement in its 
simplest form. The receiver and battery are here in 
the main circuit or line wire, and the plug magnet is 
in a shunt to the receiver and battery. Now, if the 
plug be replaced by a second receiver and another 
battery of the same power as the first be inserted in the 
shunt circuit, so as to balance the first as regards the 
line, we have Ander’s arrangement. 

I submit that either, or both, of the receivers in this 
arrangement, are just as much in the main circuit or 
line wire as is the single receiver in Prof. Thompson’s 

lan. 

. Moreover, Prof. Thompson’s “ beautiful application 
of abstract science,” is not by any means original. 
Van Rysselberghe has for some time employed a 
precisely similar plug magnet in his arrangement for 
the simultaneous transmissions of telephonic and 
telegraphic messages over the same wire. Professor 
Thompson seems to have been aware of this, as he 
expressly mentions in his specification that he makes 
no claim to the “ plug” in any system of simultaneous 
telegraphy and telephony. Hence, as his arrangement 
is merely that of Ander’s with one battery omitted and 
the receiver replaced by the “plug,” I must confess 
myself entirely unable to perceive the extreme beauty 
of the invention. The only possible advantage which 
the “new” arrangement appears to possess, is that 
it enables one receiver to be employed, which is im- 
possible on Anders’ system. As, however, I notice 
from their recent circulars that the New Company 
intend to supply two receivers for each station, on 
account of the small power of their instruments I 
presume, this seeming advantage is, after all, of no real 
value. 

Since I wrote my last letter on the subject, I have 
examined Prof. Thompson’s specification, No. 15480, 
1884, with a view to discover therein any matter of 
greater novelty than appeared in his former specifica- 
tion for membrane receivers. Except the application 
of chrome alum for the purpose of rendering the 
membrane proof against atmospheric effects, there 
does not appear to be anything even moderately new, 
as the jam-pot arrangement of tying the membrane on 
to a removable truncated ring will be found described in 
the English Mechanic as far back as June 15th, 1877. The 
chrome alum process is moreover, in itself only novel 
as regards its application to telephone diaphragms, as 
it has for long been employed in the preparation of 
leather, as witness Roscoe and Schorlemmer’s 
“ Chemistry,” vol. ii., part. ii., page 165. 

In their circular the New Telephone Company state 
that their membrane receiver is a better and more sensi- 
tive instrument than those claimed by Bell, and without 
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acompetitive trial this statement is difficult to disprove. 
When, however, the Bell patent lapses, provided no 
better telephone be brought out in the interval, I, for 
one, shall be very much surprised if the New Com- 
pany do not throw aside their membrane, with the com- 
plicated process of manufacture, and the ulterior 
devices necessitated by its use, and employ instead 
thereof, the in every way simpler iron plate of Bell. The 
same remark applies, I imagine, to the “plug” 
arrangement, which at best is merely a makeshift, to 
render possible the omission of magnets from the 
receiver. 


June 23rd, 1885. 


[We have inserted the letter of “ Telephonist” as it 
does not trench upon personal grounds; we think, 
however, that enough has been said, at all events 
pending the future operations of the “ New” Com- 
pany, respecting Prof. Thompson’s inventions.—EDs. 
ELEC. REV. ] 


Telephonist.”’ 


Jablochkoff’s New Battery. 


When the Editor of a scientific publication allows 
an inventor to explain his invention, and gives him 
free scope to say about the product of his genius what- 
ever he, the inventor, pleases, we are prepared to listen 
to abnormal praises of the utility of the invention and 
to elucidations of the scientific principles (mostly 
doubtful and dubious) on which this new invention is 
based ; and we can address our criticisms to the same 
medium from which we received such valuable infor- 
mation. It is different, however, when such praises 
and scientific elucidations come from the pen of the 
editor, or may be his staff (his inferior staff), since it 
puts a certain check upon our language, particularly 
when we entertain a personal regard for the editor 
himself, 

I find myself in this position, after reading in one of 
your contemporaries an explanatory and laudatory 
description of the latest outcome of M. Jablochkoff’s 
inventive genius. To criticise this leading article as it 
deserves would be an offence to the editor. I should 
not like to be guilty of this ; but I cannot resist the 
temptation of applying the cudgel to M. Jablochkoff— 
I beg his pardon—I should say to his interviewer, a la 
Edison. I have not heard the inventor himself speak, 
therefore he may be innocent and very modest; but 
‘we must nevertheless judge the invention according to 
the front it presents to the public. 

Well! this invention makes epoch in history. 
Here we have a new battery which, if patented, will 
enable the inventor to apply for an injunction against 
Volta, Wheatstone, Daniell, Smee, Leclanché, &c., &c., 
and claim damages for infringement of his patent. 
But let us listen to the (we'll call him) “inter- 
viewer” who calls the invention, “ Jablochkoff’s Auto 
Accumulator, a very novel and promising form of 
electric battery.” 

“The two electrodes are hydrogen and oxygen!” 
Our mind recalls Grove’s gas battery, and we are pre- 
pared to hear that M. Jablochkoff has so improved it 
as to make it industrially and practically useful. But 
we are informed that the hydrogen “is produced ac- 
cording to the well-known reaction, by the oxidation 
of a metal, such as iron and zine, &c.” How inno- 
cently clever. How Don Quixotic appear all the 
struggling electricians who have battled with the 
hydrogen, endeavouring to depolarise the negative 
electrode by all sorts and condition of materials and 
compositions, and how grand and glorious steps forth 
the discoverer of this new battery by showing, to his 
own satisfaction, that the difficulty is overcome by 
simply making the hydrogen the positive electrode. 
But can M. Jablochkoff use hydrogen in any form. 
Oh no! he must obtain it by what he naively calls the 
usual reaction.. And what is this reaction? Why, if 
you, M. Jablochkoff, do not know what it is, then let 
me tell you that it is a simple voltaic couple. Zine, 
calcium-chloride, carbon. This produces the hydrogen, 
and this, too, produces the electromotive force as shown 


in the article in question. Iron, l‘1; zinc, 16; and 
sodium amalgam, 2°2 v. Our ingenious inventor then 
polarises the carbon of this couple and opposes it with 
carbon charged with atmospheric oxygen—* the action 
continues until the supply of one or the other of them 
is practically exhausted.” Quite so; like any ordinary 
battery, and rest is necessary, when the battery will 
regain its former electromotive force. “And so the 
process goes on, action following rest and rest follow- 
ing action as long as the supply of metal is not ex- 
hausted and there remains the small quantity of 
moisture required for its oxidation.” How grandly 
simple: this battery with electrodes of hydrogen and 
oxygen depends for its activity on the oxidation of 
metal, on the presence of an exciting fluid ; and “it is 
curious, however (to M. Jablochkoff or his inter- 
viewer), to note that the electromotive force of the 
battery varies with the metal used, some materials 
giving much better results than others.” So much for 
the positive electrode. 

“The liquid medium of the cell may consist of 
almost any fluid capable of conducting electricity.” 
This is not true ; the first and primary quality of the 
liquid is that it oxidises the metal, and I question very 
much whether M. Jablochkoff will get any current if 
he use iron as the metal (I will do him the honour not 
to call it electrode), and a solution of potassium 
hydrate (a very good conductor), as the liquid. 

Oh, dear no ; it is not the metal, it is the hydrogen 
that forms the positive electrode. 

We now have to speak of the negative electrode—the 
oxygen, which “is taken from the atmosphere, and 
occluded in the pores of pieces of open-grained carbon. 
This latter circumstance is sufficient of itself to impress 
the battery with the stamp of originality. . . . The 
oxygen-absorbing electrode, the salient feature of the 
whole battery, and the one around which the principal 
interest gathers,” &c. 

I am sorry for the many inventors who have preceded 
M. Jablochkoff, and who will be called upon for 
royalties. Leclanché alone, who allows his batteries to 
be only half filled, that the upper part of the carbon 
may occlude atmospheric “oxygen ”—or, as he terms 
it, breathe air—will have to pay a pretty sum to M. 
Jablochkoff for his novel invention; and very likely 
Mr. Fletcher, of Warrington, who has prepared porous 
carbon blocks years ago by mixing finely-divided 
carbon “ with other material which will be destroyed 
in the baking process,” &c., will have to render an 
account to our great inventor. Further, the cunning 
Yankee, who years ago rotated a carbon disc on a hori- 
zontal axis, half in the exciting fluid and half in the 
atmosphere, to enable it to absorb oxygen, must have 
known that M. Jablochkoff was going to invent a 
process which is the “ salient feature” of this latest 
discovery, and gives it the impress of originality. I 
will rather not say anything about my own experi- 
ments for the last two or three years, for fear M. 
Jablochkoff might, eagle-like, swoop down upon me. 
As for the ignorance of the — — — interviewer, we 
will treat that with contempt. 

“It is somewhat difficult at this stage to speak 
definitely of the future of this battery.” The writer 
made a mistake, it is not difficult, but it would not be 
wise. 

“* But the invention has more ambitious views than 
this (jingling bells), and looks more particularly to the 
production of motive power as a field for this battery.” 
How beautifully this sounds. “ To whatever use it is 
applied, however, it needs that there shall be a double 
set of apparatus, one to be resting and recuperating 
while the other is at work. From time to time, 
of course, the battery must be cleaned; the zine salt 
must be washed out, and the cloths re-wetted,” &e. . 
How commonplace this ending. 

We must not laugh right out, but will politely smile 
at this comet, which “has a wide future before it,” 
unless it should prove like a meteor soon to explode 
through “ the occlusion of atmospheric 


London, June 23rd, 1885. 
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‘ By Royal Aetiers Patent. 
PATENT ROLLED BUTLER'S PATENT FRICTIONAL COUPLINGS. 


SHAFTING 


IN IRON AND STEEL. Ce, 
MAKERS. 


SILVER MEDAL, INTERNATIONAL ELECTRIC EXHIBITION, 1882. 


ESTABLISHED 1868, 
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Contractors to H.M. Postmaster-General, the Indian Government, the principal Railway, Telephone, and Electric Light Companies. 
MANUFACTURERS, BY PATENT PROCESSES, OF 


GLOVER’S PATENT COVERED IRON WIRE FOR AERIAL LINES. 


GLOVER’S PATENT COVERED GUTTA PERCHA WIRE 
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RICHARD J OHNSON & NEPHEW, 
MANCHESTER. 


TELEGRAPH AND TELEPHONE LINE WIRE. 
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8, GREAT WINCHESTER STREET, E.C. 
M. THEILER & SONS, 
86, CANONBURY ROAD, LONDON, N. WORKS: 1, ALWYNE LANE, WN. 


TELEGRAPHIC APPARATUS OF EVERY DESCRIPTION, ELECTRIC 
CLOCKS AND PHONOGRAPHS ALWAYS KEPT IN STOCK. 


CoNnTINENTAL Branco: SCHWYZ, SWITZERLAND. 


SKETG 
FREE 


CLERKENWELL TELEGRAPHIC CABINET WORKS. 
36, PERCIVAL STREET, E.C. 


WILLIAM M. FOXCROFT, 


TELEGRAPH INSTRUMENT CASE MANUFACTURER. 


THE CHEAPEST AND BEST HOUSE IN THE TRADE FOR 
INSTRUMENT CASES OF ALL DESCRIPTIONS, 
Wholesale and Retail. 
Prize Medal, Paris, 1881, only Medal awarded for Cabinet Work. 
Business Address---36, PERCIVAL STREET. 


Cases always in Stock. 


«c Co., 


Contractors to H.M. Postmaster-General, 


WORKS, 


HALIFAX, 


SPBCIALITIES. 


PATENT 


Galvanised Strand Wire. 
Stay Wire (special). 
8-46 Strand High Conductivity. 
Patent Galvanised Binding Wire. 
Line Wire to all Specifications. 


GALVANIZED 
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Deep-Sea Sounding Lines. 
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Long Spans. 
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BLAKEY, EMMOTT & CO,, 


NORTHERN TELEGRAPH WORKS, HALIFAX, ENGLAND. 


others in the market. 
best material only used. 


recommend these bells. 


WE beg to call weed attention to our MAGN ETO BELLS, into which 
we have recently introduced great improvements, placing them far ahead of any 
All parts are made to template and interchangeable; the 

The magnets are of great strength. Being the oldest 
and largest makers in England we have had great experience, and can confidently 


Switchboards, 


Annunciators, 


Batteries, 


PRICES ON APPLICATION. 


LONDON OFFICE:—l1, GREAT WINCHESTER STREET BUILDINGS, E.C. 


CARBONS.—For all kinds of Electric Light, Le- 
clanché, Bunsen, and Grenet Batteries, Telephones, &c. 
The best, cheapest, and most reliable for every kind of lamp. 
Carbons of any size, shape, and of every description, manufactured 
to order at the shortest notice. Retort Carbons cut.—JAMES 
W. COLUMBINE, 2, Carlisle-street, Soho-Square, W., London 


AILWAY AND PRIVATE TELEGRAPHS of every des- 
cription erected and maintained in any part of the world. 
Instruments, Batteries, and Line Stores of any pattern supplied 
for abroad. Estimates and full particulars on application to 


J. B. SAUNDERS & Co., 
TELEGRAPH ENGINEERS AND CONTRACTORS, CARDIFF. 


RONALD A. SCOTT'S 
HARDENED INDIA-RUBBER VARNISH 


(Approved of and used by the Admiralt 4; Edison and Swan United Electric Light Co. 
Anglo-American Brush Electric Light Co., Siemens Bros. & Co., Limited.) 


FOR DYNAMOS AND ELECTRICAL WORK. 
(See “ Notes” in ELECTRICAL REVIEW of January 26th, 1884.) 


This Varnish is a first-class Insulator. When dry it is not softened by moisture, 
steam, nor oil. It is quick drying, and re a vend nigh temperature to melt it 
when dry. It does not become brittle like Shellac Varnis 


Sole Address—R. A. Scott, 87, Basuta Road, Fulham, London, 8.W. 


EIDSFORTH ExectricaL Works, 
AND Jackson Roap, Lonpon, N. 
CLOSE TO HOLLOWAY STATION, 
MUDFORD, R W (GREAT NORTHERN RAILWAY.) 


Manufacturing and Consulting Electrical Engineers. Lists Free. 


H. THORPE, 


59, Theobald’s Road, London, W.C., 


Wholesale Manufacturer of 


ELECTRICAL INSTRUMENTS. 


NEW PATENT SEMAPHORE INDICATOR 
NOW READY. 


Parts of Apparatus made by Special 
Milling and Press-working Machinery, 
in quantities, to guage, or drawings. 
QUOTATIONS FORWARDED. 


FH 
E. WARD (late Gollings & Co.), 


The Original Manufacturers and Inventors of Morse Telegraph Ink, 
157, COTTENHAM ROAD, HORNSEY RISE, N. 


QUOTATIONS FORWARDED. 


THE BERNSTEIN ELECTRIC LAMP €0., 


(LIMITED), 


9a, COMMERCIAL ROAD, PIMLICO, S.W. 
MANUFACTURERS OF THE BERNSTEIN INCANDESCENT LAMP. 


LAMPS FROM 5 TO 10) CANDLE-POWER. 
Lamps made to fit any kind of Holder already in use. 


The Company have acquired the Patent Right of the Bernstein Lamp for England 
and the Colonies, Belgium, Italy, Russia, Spain and Portugal, Sweden and 
Denmark, Particulars and Price Lists on Application. 


Wood 
PRESTON 


LIVERPOOL, 


TE we CO. 
2, Victoria Mansions, Westminster, S.W. 
TELEPHONE: No. 3,161. TELEGRAMS: “ Dorothea,” London. 


SOLE MAN UFACTURERS AND PATENTEES OF THE 


NEW VITRITE ELECTRICAL FITTINGS, 


For Are or Incandescent Lighting. 
Holders, Switches, Cut-Outs, Safety Plugs & General Insulation Work. Agenls Wanted. 


GOOLDEN & TROTTER, 


2, Victoria Mansions, Westminster, and Bull Green Works, Halifax, Yorks, 
CONTRACTORS TO 
H.M. GOVERNMENT, the ADMIRALTY, STEAMSHIP 
BUILDERS, and RAILWAY COMPANIES. 
Permanent Installations Undertaken and Maintained, 
ELECTRICAL ENGINEERS & MANUFACTURERS. 
MAKERS OF THE GOOLDEN-TROTTER DYNAMO, ARC LAMPS, SWITCHES, 
GRAMME ARMATURES, COMMUTATORS. 

Rewinding & Repairs. Repairs to be sent to Bull Green Works, Halifax 
TROTTER DIOPTRIC DIFFUSERS. 
DOMESTIC, FACTORY AND SHIP INSTALLATIONS. 
Liberal Trade Terms. 


J. H. GREENHILL, 


(NEW) KING STREET, BELFAST, IRELAND, 


MANUFACTURER OF DYNAMO MACHINES for Are or Incandescent light- 
ing —, shunt, or compound), and of a capacity from 5 to 500 lamps of twenty 
candle-power. Complete installations contracted for. 

The following firms have been supplied by J. H. GREENHILL with permanent plant : 


Messrs. Harland & Wolff, Belfas' . installations. 


ma W.J.Shaw & Sons, Limeric ” 
Guinness Son Co., Dublin, 2 
a J. T. M. Greeves, Belfast, 2 a 


ome, Furlong & Sons, Cork; <. Furlong & Sons, Fermoy ; Hall & Co., ce; 

D. & W. Carmichael, Belfast ; R. Walker, Newry ; J. Bannatyne & So 

rick ; Matterson & Sons, Milltown Industrial Schools, Belfast? 
. Greenhill, Belfast, &c., one installation each. 


SYDNEY F. WALKER & OLLIVER, 
ELECTRICAL ENGINEERS & CONTRACTORS, 
MANUFACTURING ELECTRICIANS. 


SPECIALITIES : 
IMPROVED GRAMME DYNAMO MACHINES 
Wound to any requirements for PLATING or for ARC or INCANDESCENT Lighting 
ELECTRO-MOTORS for Domestic and other purposes. 


VERY SUPERIOR LECLANCHE CELLS 


With very High Quality Manganese and § oe Corrugated Carbon Plates. These 
Cells are unsurpassed for durability and the small amount of attention required. 


LIGHTNING CONDUCTORS ON IMPROVED PRINCIPLES. 
Medical Batteries, Continuous, Interrupted and Induced Current. 


All kinds of stores & apparatus supplied. Competent men sent to all parts. 
CARDIFF, NOTTINGHAM AND NEWGASTLE-ON-TYNE, 
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MATHER & PLATT. 
SALFORD IRON WORKS, MANCHESTER, 


(London Representatives, Messrs. LEIWIS OLRICK & Co. 
27, Leadenhall Street, E.C.) 


N 


FRICTION CLUTCH. 


These Clutches are SIMPLE, DURABLE, COMPACT, 
and CHEAP, are easily thrown in and out of gear, and 
start without shock when running full speed. 


GNV HOLATO 


A Friction Clutch 3 ft. — equals a ieee Clutch 6 ft. diameter. 


PRICES ON APPLICATION. 


LAING, WHARTON & DOWN, 


ELECTRIC LIGHT ENGINEERS, 
lanufacturers, Contractors & Suppliers. 


AGENTS. F oR. TH E 


EDISON &SWAN UNITED ELECTRIC LIGHT Co. 


AND 


THE SWAN UNITED CO. FOR FOREIGN PATENTS. 
LAMPS OF ALI VOLTS AND C.P. KEPT IN STOCK. 


SOLE REPRESENTATIVES OF 


THE THOMSON-HOUSTON SYSTEM, 


Which has proved such an Unqualified Suecess in the United States, and now introduced for the first time into Europe. 

The only system of Are Lighting in Series which is Economical, Perfect and Certain. Lamps may be switched out from 

full load down to short circuit without attention to the dynamo. Incandescent Lamps in Compound Multiple Are ran with 
absolute certainty and steadiness. 


LAING, WHARTON & DOWN are ueetmeens and suppliers of specialities in SWITCHES 
HOLDERS, CUTOUTS, and innumerable small FITTINGS, and ADAPTATIONS 
FOR INCANDESCENT LIGHTING. 


A very large Assortment kept in Stock of SHADES, GLOBES, éc., of all Sizes, Colours and Designs. 
ALL REQUISITES for ARC LIGHTING, GLOBES, CARBONS, INSULATORS, WIRE, FOCUSSING SEARCH LAMPS, &c. 


Suppliers of STEAM and GAS ENGINES, TURBINES, DYNAMOS, MOTORS, PRIMARY and 
SECONDARY BATTERIES, Insulated Main and Branch LEADS to any specification 
BELTING, MEASURING INSTRUMENTS, &c. 


DOMESTIC INSTALLATIONS BY MEANS OF PRIMARY BATTERIES WHERE OTHER POWER IS INADMISSABLE. 
TEMPORARY ARC OR INCANDESCENT INSTALLATIONS FOR BALLS, BAZAARS, FETES, &C., A SPECIALITY. 


Send for Price Lists and all information, or call at the Offices and Show Rooms, 


8 & FY, HOLBORN VIADUCT, LONDON, £.C. 


T. HENLEY'S TELEGRAPH WORKS Co, 


iI MIT 
MANUFACTURERS OF 


_ SUBMARINE CABLES, TELEPHONE CABLES, 


ELECTRIC LIGHT LEADS (Braided or Taped), 
| UNDERGROUND TELEGRAPH CABLES, 


GUTTA PERCHA AND INDIA RUBBER INSULATED WIRE, 


(VARIOUS SIZES KEPT IN STOCK), 
HENLEY’S PATENT OZOKERITED CORE. 
Contractors for erecting Overhead Lines, or laying Wires in Streets. 


INSULATORS, POLES, AND ALL KINDS OF MATERIALS FOR OVERHEAD LINES. 


8, DRAPER’S GARDENS, THROGMORTON STREET, LONDON. 
TELEGRAPH. Works—NORTH WOOLWICH. TORPEDO 
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4, GREAT WINCHESTER STREET, LONDON, E.C. 


London, Brighton and South Coast Railway, Electric 
Telegraph Department, Superintendent’s Office, 

London Bridge, S.E., 18th May, 1885. 
Dear Sir,—In answer to your enquiry of 15th instant, I would 
say that I have employed accumulators for railway purposes, 
almost from the date of their introduction into England. The 
accumulators supplied by your company have been in constant 
use on this railway since December, 1882. They work well, and 
are the best with ‘which I am acquainted. The first set I had 
from your company has been lighting our Pullman Limited Ex- 
press for two years five months, and is working well now.— Yours 

truly, E. J. HOUGHTON. 


Dear Sir,—In reply to your enquiry as to my experience of the 
storage batteries supplied by your company for lighting my 
private house, I have pleasure in making the following state- 
ment :—I have had the accumulators in daily use for two years 
and a half, during which time they have given me entire satis- 
faction. The only attention I have given them has been to supply 
them with water to replace that lost by evaporation. I have just 
had my positive plates replaced, as the original ones were worn 
out; the cost of this was trifling, and I anticipate that the new 
plates will last me two or three years. I am thoroughly satisfied 
with my experience, having by the use of your accumulators had 
the electric light available like gas at any moment, day and night, 
and absolutely steady.— Yours truly, 

J. B. BRAITHWAITE, Jun. 


27, Austin Friars, London, E.C., May 2nd, 1885. 
Dear Sirs,—We have had your storage batteries in use for up- 
wards of two years, and the defects in their manufacture, which 
at first impaired their usefulness, have been completely removed 
by the improvements you have introduced. The batteries we 
now have are thoroughly reliable, and give us entire satisfaction. 
—We are, yours truly, FOSTER & BRAITHWAITE. 


The “ Falstaff,’ 12, Philpot Lane. 
re-Accumulators. London, E.C., 18th May, 1885. 

Gentlemen,—We have much pleasure in testifying to the prac- 
tical value of the accumulators which you supplied to us some two 
years since. They have been in constant use, and we are of 
opinion that ha them our installation would have been 

almost useless.—We are, Gentlemen, yours faithfully, 
BAKER BROTHERS. 


217, 219, 221 and 223, Argyle Street, Glasgow, 

19th May, 1885. 
Gentlemen,—We have had one of your storage batteries in our 
electric light show rooms for the past eleven months. During 
this period it has cost about 2d. per month for maintenance, and 
nothing whatever for repairs. Professor Jamieson, Principal of 
the College of Science and Art of this city, visited our show rooms 
on the 31st March last, in company with 50 to 60 gentlemen, and 
in describing the construction of your storage battery he stated, 
that it was the only battery he had seen that was in such excel- 
lent condition, and that gave such satisfactory results. We beg 
to add that we have found your storage battery always reliable, it 
has never failed, is easy to manage; thus we recommend it. 

—Faithfully yours, NORMAN & SON. 


15, Bishopsgate Street Within, E.C., 18th May, 1885. 
Dear Sir,—I have much pleasure in testifying to the excellence 
of the batteries that you have put in here; they have been at 
work every day for the last eighteen months, have given us no 
trouble during that time, and are working with perfect efficiency 
at this present moment.—I am, yours truly, 
HERBERT C. GIBBS. 


3, Palace Houses, Bayswater Hill, May 13th, 1885. 
Dear Sir,—I have much pleasure in informing you that I have 
had 50 one horse-power cells in use for about a year, and they are 
highly satisfactory, being almost all in excellent condition. I 
think no private installation should be attempted without them, 
as the lights are not steady ; you are never safe, as the engine may 
fail ; and besides many other advantages, you require to run the 
engine for fewer hours, as sometimes only a portion of the lights 
are required. IT use an Otto silent gas engine, and my gas bills 
are not in excess of those of my friends, poisoning the air and 

blacking their rooms in the usual manner.—Yours very truly, 
H. B. MERTON. 


67, Westgate Road, Newcastle-on-Tyne, May 13th, 1885. 
Dear Sirs,—In reply to yours of Ist inst., we have much 
pleasure in stating that the “ E.P.S.’”’ accumulators which have 
been used by us in several recent installations of the electric light 
in private residences, have given great satisfaction both to our cus- 
tomers and ourselves. They give no trouble from warping of the 
plates or like defects, and do not appear to be any the worse for 
wear after several months’ constant use. The cells are capital 
regulators of the difference of potential between the mains; and, 
as “they enable a light to be obtained at any time of the day or 
night without starting the engine, they are much apprec iated by 
the users of the electric light in private houses. 
We should be pleased to show the cells to anyone in this neigh- 
bourhood who may be thinking of — them,—We are, yours 
faithfully, - H. HOLMES & CO. 


TEES 


113, Southwark Street, S.E., April 30th, 1885. 

Dear Sir,—I have been using a battery of 50 of your three- 
horse-power cells for the past four months to supply current to 
three houses. I have had no difficulty with them, and have found 
them simple and easy to manage. 

It is impossible, in my opinion, to work the electric light in 
private houses without accumulators, and yours are certainly the 
best form of this useful apparatus now on the market.—Yours 
faithfully, AUGUSTUS LITTLETON. 


’S Gravenhage, den Mai 4th, 1885. 
Dear Sirs,—We have the pleasure to certify herewith that your 
batteries which you supplied us with in last and the present year 
for electric lighting of our works, and of the Rice—Starch Mill 
in Dordrecht, also of several other places, and different purposes, 
have worked quietly until this moment to our entire satisfaction. 

—Yours very truly, 

Nederlandsche Maatschappij voor Electriciteit en Metallurgie, 

J. VISSE, Directeur. 


2, Great George Street, Westminster, S.W.,2nd May, 1885. 
Dear Sir,—I have very great pleasure in saying that I have 
been working your accumulators for nearly 18 months. I have 
used two sizes of cells, and I can unhesitatingly say that I am 
more than pleased with their efficiency and reliability. I would 
add that the last two batteries that I purchased from you of your 
new design, which have been working 12 months, show an entire 

absence of any tendency to buckle.—Yours faithfully, 
I. A. TIMMIS. 


Society of Arts, John Street, Adelphi, 

London, W.C., 2nd May, 1885. 
Dear Sir,—I have much pleasure in stating that the set of bat- 
teries which you supplied the Society with in January, have, since 
then, worked very satisfactorily, and have proved a very great 
convenience. The time during which the accumulators have been 
here has been hardly sufficient to test this particular set, but up 
to the present they have worked without any hitch whatever. 
Those that you lent the Society in October, and which were used 
till you completed our own installation, worked equally satisfac- 
torily, and I may say that the addition of the accumulators has 
made our electric light installation remarkably complete. Whether 
the batteries are used as a regulator for lighting our meeting 
room when the gas engine and dynamo are running, or whether 
they are used as a source of supply for the other rooms in this 
office, the light is absolutely steady, and, indeed, all that could be 

desired.— Yours faithfully, H. 'T. WOOD, Secretary. 


Lauriston, Bromley, Kent, May 4th, 1885. 
Gentlemen,—The set of cells you supplied me with about a year 
ago are still in serviceable condition, and the plates seem as 
though they would last for a considerable time yet. . . . . I 
have found the cells exceedingly useful in three ways—as regu- 
lators for steadying the current; as accumulators for giving, on 
exceptional occasions, a larger supply of current than my dynamos 
alone give; and as reservoirs, enabling me to have current at 
command for lighting or other purposes at all hours, night and 

day.—I am, Gentlemen, very truly yours, 
JOSEPH W. SWAN. 
East and West India Dock Company, 

Dock House, Billiter Street, 9th Mav, 1885. 
Sir,—In reply to your letter of the Ist inst., 1 have much plea- 
sure in stating that your company’s installation of electric light 
in this company’s frozen meat store, at the South West India 
Dock, has given entire satisfaction. By means of accumulators, 
sufficient power is always available for lighting the store for 12 
hours, and this is found a great convenience, when, as necessity 
often requires, the engines are stopped for repairs.—I am, Sir, 

your obedient servant, J. L. pu PLAT TAYLOR, Secretary. 


University College, Liverpool, 
Physical Laboratory, 11th May, 1885. 
Dear Sir,—I have had some of your cells in constant work in 
this laboratory since February, 1883, and find them altogether 
invaluable. They have been overhauled twice or three times, and 
the original number has become reduced, but only once have 
altogether new positives been introduced, and those only in some 
of the cells. 
The cells are charged about every week by a small gas engine, 
and they are used for all laboratory purposes, wires helae laid 
from the battery house to all parts of the laboratory, so that one, 
two, or a number of cells may anywhere be laid on. The whole 
number work five Swan lamps in my private room at night, and 
for lectures I use them to run the Serrin lamp for projection, 
sometimes without, but usually with, the engine running at the 
same time. Grove cells are in fact now practically discarded, 
and he extreme handiness of having a current always on when- 
ever wanted, cannot be over estimated. Moreover, the strength 
and steadiness of the current they can give, and the small com- 
punction one has in short circuiting them, as compared with Grove 
cells, render them peculiarly useful for all small electric light 
installations, such as that for a single house. I regard some mode 
of storage as essential. One cannot be at the mercy of a gas 
engine and dynamo, except in the most elaborate and carefully 
superintended installations. 


- 
| 

{ 
| 


THE TELEGRAPHIC JOURNAL AND 


JUNE 27, 1885.] 


ELECTRICAL REVIEW. vii 


ELECTRICAL POWER STORAGE COMPANY, LIMITED. 


TESTIMONIAL S— Continued. 


For large concerns direct driving may answer, because dupli- 
cate appliances and systematic and constant supervision may 
nullify the risk of accident; but even in such cases the conve- 
nience of having a light at any hour of the 24, without constant 
running of machinery, is considerable. For small installations, 
however, there can hardly be a difference of opinion as to the 
necessity for storage. The durability of your cells is now very 
fairly satisfactory, and the fact that plates wear out not by loss 
but by accretion, the lead being still all easily recoverabie, 
renders renewal of worn out plates a matter of small cost. I con- 
sider that storage batteries have, therefore, now reached a sound 
commercial stage, at which their extensive use may be distinctly 
recommended,—I am, dear Sir, faithfully yours, 

OLIVER J. LODGE. 


26, Mecklenburgh Square, London, W.C., May 11th, 1885. 

Dear Sir,—I have much pleasure in stating that the installa- 
tion you put up at my house, some eight months ago, has worked 
remarkably well. I have a one horse-power Otto gas engine, one 
of the Edison dynamos, and 27 cell accumulators of your com- 
pany’s manufacture. I had previously used your accumulators 
at the Prince’s Theatre, and am strongly of the opinion that the 
storage of the electricity by their means is the best and most 
efficient way to obtain success in electric lighting. 

We can store in your battery sufficient for four day’s consump- 
tion, if necessary, so that anything going wrong with the engine 
or dynamo can be put right with no stoppage to the lighting of 
the house. I have entirely superseded the use of gas in every 
room.—Yours faithfully, CHARLES J. PHIPPS. 


114, 116, 118, 120, Regent Street, W., May 13th, 1885. 
Dear Sir,—We have pleasure in stating that the batteries 
supplied by yourselves have, since their completion, given us 
entire satisfaction. We find the accumulators very convenient in 
work, as one or many lights can always be obtained without the 
necessity of starting the engine.— Yours faithfully, 
H. J. NICOLL. 


Butler’s Wharf, Southwark, 8.E., 16th May, 1885. 
Dear Sirs,—In answer to your favour of yesterday’s date, your 
accumulators are, with proper attention from our man, who was a 
novice, working well, and are of great service, enabling us to use 
the lights all night for lighting the waterside, the lights being 
always steady and reliable. When work isslack on the wharf the 
engine is worked to fill the accumulators.— Yours truly, 
HENRY LAFONE. 


Naval Torpedo School, H.M.S. Vernon, 
Portsmouth, May 16th, 1885. 

Sir,—I have found the last one E.H.P. cells you supplied 
me with to continue to work admirably. I have had them now 
for over a year; during that time they have been used for all 
sorts of experimental purposes, and have been charged as oppor- 
tunities offered, generally twice a week. They have given no 
trouble whatever, such as buckling, and appear quite efficient 
now. Their storage capacity is much greater than three other 
descriptions of storage cells with which I have been experimenting 
(on the Planté system). Their weight is still a great objection, 
but this is common to all the others I know of.—Yours faithfully, 
CHARLES GLEG ROBINSON (Commander R.N.) 


141, High Street, Tonbridge, May 18th, 1885. 
Gentlemen,—The set of accumulators supplied to me by your 
agents, Messrs. Gretton Mynn « Co., last November, are working 
in every way satisfactorily, and must say that I am quite pleased 
with them. I use them for portrait work and household lighting. 
—Yours sincerely, T. A. FLEMONS, 
Portrait and Landscape Photographer. 
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Horsington Rectory, Bath, May 16th, 1885. 
Dear Sir,—My experience of the regular working of your cells 
has not been long enough to enable me to pronounce definitely 
upon the value of them in an economical point of view, butif they 
continue to give anything like their present return for such a 
reasonable length of time as may fall under the ordinary “ wear 


| and tear” in one’s calculations, I should say they are well worth 


| the sum charged for them. 


Whether the plates will last as long 
as those, which, like the Planté, are naturally formed, remain, | 
believe, yet to be proved; certainly their capacity for an equal 
weight of lead is far greater—nothing can exceed the advantages 
of using such cells in a system of domestic lighting upon a small 
scale, such as I have introduced in my house. A good long 
charge, once or twice a week, which I can now entrust with safety 
to a lad of 16 years, employed in the garden, provides me with a 
store of energy which I can convert into light, at any hour of day 
or night—which light is perfectly free from any flicker, smell, or 
oxygen-consuming element. 

There is no need to trouble about putting in resistances to re- 


| place lamps turned off, lest those left burning should get too much 


current, since the accumulators give out no more energy than the 
lamp circuit requires, and for experimental purposes in a labora- 
tory their value is greater in this respect, besides the saving of all 
the nasty work of setting up primary batteries, with their fumes 
and mess. Altogether, for those who are willing to pay for these 
accumulators, they are a great luxury and convenience.—I 
remain, Dear Sir, Yours faithfully, T. D.C. WICKHAM. 


St. George’s School, Ascot, Berks, May 18th, 1885. 

I had my whole establishment, including chapel, schoolrooms, 
and cubicles, lighted with electric light (140 lamps), under the 
personal superintendence of Mr. Bernard Drake (managing engi- 
neer of the Electrical Storage Company), in the spring of 1883— 
at the same time storage batteries (Faure-Sellon-Voleckmar aceu- 
mulators) were supplied by the Electrical Storage Company. 

I have no hesitation in stating that I consider the use of accumu- 
lators to be of the utmost importance in electric lighting—in fact, 
it is impossible to get a really steady light without them. I have 
noticed avery great improvement in the efficiency and durability 
of the plates supplied by the company during the last year, and I 
have every reason to be satisfied with them. 

(Rev.) H. W. SNEYD-KYNNERSLEY, LL.D. 
Headmaster of St. George’s, Ascot. 


Manufactory and Counting House, 4, Osnaburgh Street, 
Regent’s Park, London, N.W., May 18th, 1885. 
Gentlemen,—We have used your accumulators at several of our 
electric light installations, and we are glad to be able to say that 
they have given us general satisfaction—We are, Gentlemen, 
yours faithfully, STRODE & CO. 


Peninsular and Oriental Steam Navigation Company, 

Offices, 122, Leadenhall Street, E.C., 20th May, 1885. 
Gentlemen,—We have now had your new battery at work (55 
Faure-Sellon- Volkmar 4-H.P. accumulators) for six months, and 
we consider it a great success. Our previous experience of the 
same system leads us to believe that you have now triumphed 
over the initiatory difficulties, and that with moderate attention 
the present batteries are able to perform their duty thoroughly well. 

-—We are, Gentlemen, yours truly, THOS. SUTHERLAND, 
———._ For the Managing Directors. 
Cleveland Works, Cleveland Street, Fitzroy Square, 

London, W., May 16th, 1885. 
Dear Sir,—After having had considerable experience with your 
cells, trom using them continually for a great variety of purposes, 
and sometimes having put them to very severe tests, I can testify 
to their high state of efficiency when properly used, and in good 
hands. Also, from what I know of the latest improvements intro- 
duced into them, their durability should be very materially in- 

creased.—I am, yours faithfully, F. GEERE HOWARD. 


20 C.P., 4s. each. 
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THE 


GRESHAM ELECTRIC ASSOCIATION, 
12 & 14, IRONMONGER ROW, ST. LUKES, LONDON, E.C., 


MANUFACTURERS OF THE GRESHAM INCANDESCENT LAMP, 


This lamp has attained the highest degree of efficiency, requiring less than 2} watts per candle-power, and 
having an average life of 1,500 hours. 


LAMPS FROM 1 TO 100 CANDLE-POWER. 
THE MOST CAREFUL AND PROMPT 


ATTENTION. 


ELECTRICAL ENGINEERS, MANUFACTURERS AND SUPPLIERS 


OF EVERY DESCRIPTION OF 
Dynamo Machines, Are and Incandescent Lamps, Electric Light Fittings, Colliery and Railway Sigualling 
Apparatus, Electric Stop Motion for Machinery, Temperature, Pressure and Water Height Alarms, 


Electric Bells and Indicators. 


Electric Light installed in ships, works, and residences ; Telephone Lines 


erected and maintained, Colliery and Railway Signals supplied and fitted, Special Apparatus designed and 


made, Lightning Conductors erected, 


Illustrated Catalogue, 1s, 


WEEDON & IRISH, Electric Works, SUNDERLAND. 
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TELEPHONE AND LINES, 


PHOSPHOR BRONZE, A 
CASTINGS, “AS 


of Great Tensile Strength and 
High Conductivity for Telephone and 
Telegraph Lines and other 


> Hectical Purposes 


87, Sumner Street, Southwark, London, §8.E. 2 


SOLE MAKERS, 


Under British and Colonial Patents, 


THE PHOSPHOR BRONZE C0., 


LIMITED, 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT RIGHTS. 


THE 


& KAPP’S PATENT), 


HAS THE FOLLOWING 
ADVANTAGES : 


SUITABLE 
for Arc or Incandescent 
Lighting, 


ELECTRO DEPOSITION OF 
METALS. 


Charging Accumulators, WASTEFUL INTERNAL 


PERFECT VENTILATION, 


POSITIVE DRIVING, 


AND 


TRANSMISSION of POWER 


NO HEATING 


Constructed on thoroughly 


scientific principles, in the 
SELF REGULATING, 


most perfect mechanical 


manner, of the very best .@ "3m 


material and workmanship. == 


= 


W. H. ALLEN & CO,, 
YORK STREET WORKS, 


A And all Electrical Purposes. 
for Springs, Ropes, Screws, 
| Rods, Sheets, &c. Bearings, Bushes, 
and other wearingparts 
of Machinery 
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THE EDISON & SWAN UNITED 


LIMITED, 


ELECTRIC LIGHT COMPANY, 


Contractors to Aer Itlajesty’s Goverment, 


AND SEVERAL STEAMSHIP AND RAILWAY COMPANIES. 


THE COMPANY UNDERTAKES PERMANENT INSTALLATIONS 


OF THE ELECTRIC LIGHT IN 


EVERY DESCRIPTION OF PUBLIC AND PRIVATE BUILDINGS 
EDISON-HOPKINSON and EDISON NeW TYPE DYNAMOS at prices which compare favourably with any first-class machines. 
INCANDESCENT LAMPS FROM 23 TO 100 C.P. 


NEW PATENT AND EVERY _ FOR ELECTRIC LIGHTING. 


PRICES AND PARTICULARS MAY BE HAD UPON APPLICATION TO 


THE SECRETARY, 57, HOLBORN VIADUCT, LONDON, E.C. 


INDEX TO THE ELECTRICAL REVIEW ADVERTISEMENTS. 


The Names of Advertisers, whose announcements are ordered for a@ series, are entered under any one Heading in this Index free of charge ; 


but 


if repeated under other headings, 6d. per week is charged for each additional entry. 


PAGE 
22 


Are Lamps. 
Belfast Electric Appliances Co. ... 


Asbestos. 
J. Bell 


Batteries. 
Latimer Clark, Muirhead & Co. ... 


19 


Battery Jars. 
Doulton & Co. om 
Price, Sons & Co., ... 


Belting. 
Balderston & Co. ied 
Fleming, Son & Co. : 
Oldfield & Walton .. 
Webb & Son 
White & Sons 


Books. 

Domestic Electricity for Amateurs 
The Patentees’ Manual ... 
Wrinkles in Electric Lighting . 


Building Society. 


Birk 


Cabinet Work. 
W. M. Foxcroft 
F. Young & Co. 


Dynamo Manufacturers. 
Latimer Clark, Muirhead & Co. . 
Goolden & Trotter.. ; 

J. H. Greenhill 
Oppermann Bros. ... 
Stanley & Davies ... 


Ebonite. 
Harburg India Rubber Co. 


Andrews & Co. ... 12 

Ww. 
Blakey, Emmott & 
Callender’s BitumenTeleg.,&c. Co. 
Latimer Clark, Muirhead & Co.. 
R. E. Crompton & Co. 
Eidsforth & Mudford 
Goolden & Trotter.. 
C. R. Heap ... : 
W. T. Henley’s Teleg. Works Co. 5 
India-rubber & Co.24 
Johnson & Phillips 
Laing, Wharton & Down... 
Paterson & Cooper 
Reid Bros. ... 
J. B. Saunders & Co. 
A. R. Sennett & Co. cen 
Telephone Const. & Maint. Co 
M. Theiler & Sons... 


Walker & Olliver ... 4 | 


Weedon & Irish ... 
G. Wehr... 16 
Woodhouse & Rawson 


12 | 


15 | 


Electric Light. PAGE 
* Anglo-American Brush Corporation 13 

Latimer Clark, Muirhead & Co. ... 2 
Edison & Swan United E. L. Co.. 9 
J. Edmundson & Co. (Swan)... 
Electrical Power Storage Co., Ld. 
Goolden & Trotter.. 
Jablochkoff & General Elec. Co. 
Maxim-Weston Electric Co. 


Electric Light Carbons. 
R. Applegarth 3 
Belfast Electric Appliance es Co... 
Latimer Clark, Muirhead & Co. 
J. W. Columbine ... 
Johnson & Phillips 
Woodhouse & Rawson 


Electric Light 
Faraday & Son 
Verity & Sons 
Vitrite Company ... 


Engines for Electric —— 
Peter Brotherhood 
Heenan & Froude ... ; 
Ransomes, Sims & Jefferies 
Ruston, Proctor & Co. 


Engravers. 
W. Barker & Son ... 


Friction Clutches. 
Bagshaw & Sons 
Mather & Platt 


Incandescence Lamps. 
Bernstein Electric Lamp Co. _... 
Latimer Clark, Muirhead & Co. ... 
Oppermann Bros. . “a 
Woodhouse & Rawson 


Instrument Makers. 
Latimer Clark Muirhead & Co. ... 


| Insulators, &e. 


Bourne & Son 

Doulton & Co. 

Latimer Clark, Muirhead & Co. 
Price, Sons & Co. ers 

Stiff & Sons .. 


Insulating 
Jos. Robinson & Co. 


Manufacturing Electricians. 
W. Banks ... 
Latimer Clark, Muirhead & Co. ... 
Cuttriss & Co. oe 
H. & E. J. Dale 
Eck, Callow & Co. . vit 
General Electric Apparatus Co.... 
Goolden & Trotter.. $e 
Harvey & Peak _... 

King, Mendham & Co. 


H. Lazarus & Co. ... 21 


| 


PAGE 

Manufacturing Elect ued 
J. Orme & Co oo 18 

H. Thorpe .. se ion 
Thurkle & Co. we 


Patent Agents. 
Fell & Wilding... ove 
Horn & Son... 


Poles (Wood and iron). 
Latimer Clark, Muirhead & Co. ... 


Porous Cells. 
Doulton & Co. 
J. Stiff & Sons 


Pulleys. 
Bagshaw & Sons ... 
Hudswell, Clarke & Co. 
Richards & Co... 


Schools and Classes. 
School of Telegraphy 
Screws. 
Davis & Timmins ... 


Shafting. 
Kirkstall Forge Company 


Telegraph Engineers. 
Latimer Clark, Muirhead & Co. 


Telegraph Ink. 
E. Ward ... 


Telephones. 
Bassano, Slater & Hollins ss 
Consolidated Telephone C. & M. Co. 


Turners (Wood). 
Irvin & Sellers 


Varnish. 
Ronald A. Scott 


Vuleanite. 
Harburgh India Rubber Co. 


Wire (covered). 
Latimer Clark, Muirhead & Co. . 
W. T. Glover & Co. or 
London Electric Wire Co. 
Midland Electric Wire Co. 
A. Millar & Co. . 
Phillips Bros. 
Shaw & Connolly ... 
Tufnell Park Mills Co. 
Woodhouse & Rawson 


Wire (uncovered). 
Latimer Clark, Muirhead & Co. ... 
Davis & Timmins ... ia 
Felten & Guilleaume 
R. Johnson & Nephew 
Phosphor Bronze Co. 
Ramsden, Camm & Co. 
F. Smith & Co. ie 
Whitecross Wire and Iron Co. 


MISCELLANEOUS ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, &c., Fc., appear on Page 10 (middle of paper). 


R. E. CROMPTON & CO. 


SEE PAGE 11. 
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FARADAY & SON, 


MANUFACTURERS OF 


ELECTRIC LIGHT FITTINGS. 
INVENTIONS EXHIBITION, STALL No. 1906. 
ILLUSTRATED LISTS, POST FREE 6b. 


[JUNE 27, 1885. 


TELEPHONE 


ESTABLISHED 
1815. 


NEW 


3. BERNERS STREET, 7. 


E. J. DALE, 


MANUFACTURING ELECTRICIANS AND CONTRACTORS. 
Speciality for Physical & Experimental Apparatus, Electric Bells, Indicators, Patent Batteries, Induction Coils, & Electric Fittings for all purposes. 
Complete and Extensive Stock of Wires, Terminals, Carbons, Chemicals, and Materials. 

Experimental Work carried out under Inventors’ own direction at our Factories. Instruments Repaired or Altered on the Premises. Com 
plete Illustrated Catalogue of Electrical Appliances and Materials, Post Free, Four Stamps. Special Quotations to the Trade and Exporters. 
BA. PATI ‘CLUTCH ” MOTOR —cirRcULAR POST FREE. 

OFFICES AND SHOW ROOMS: 26, LUDGATE HILL LONDON, E.C. 
Factories: BRITISH ELECTRIC WORKS, 3a and 4, LITTLE BRITAIN, and 9, KIRBY STREET, E.C. 


B. VERITY & SONS, 


KING STREET, COVENT GARDEN 


(ONLY ADDRESS), 


DESIGNERS AND MANUFACTURERS OF 


ELECTROLIERS, BRACKETS, & OTHER FITTINGS FOR DOMESTIC ELECTRIC LIGHTING. 


Patentees of the Electric Cup and Ball Joint, as used on all the Electroliers made by us for the Holborn Restaurant. 
A LARGE AND VARIED SELECTION ALWAYS IN STOCK. 


SHOW ROOMS LIGHTED BY THE EDISON INCANDESCENT ELECTRIC LIGHT. 


Messrs. VERITY & SONS were awarded the ONLY PRIZE MEDAL for Electroliers and other appointments for 
eee iilectrie Lighting and for General Excellence of Design exhibited at the Crystal Palace International Electric 
xhibition, 1882. 


DOULTON & Co, 


Late PINDER, BOURNE & Co., 


BURSLEM, Srarrorpsuire. 
LONDON OFFICE :—Waltham Buildings, Holborn Circus, E.C. 


PETER BROTHERHOOD, 


MECHANICAL HNGINEER, 
BELVEDERE ROAD, WESTMINSTER BRIDGE, LONDON, S.E. 


HENRY CHAPMAN, Esq., 10, Rue Laffitte. 


Manufacturers of all kinds of Telegraphic 


INSULATORS, BATTERY JARS, POROUS CELLS, 


&C., &C. 
Makers of Mr. Slater Lewis’s Patent Self-binding Insulators. 


Contractors to the Postmaster-General and Foreign Governments, &c. 


PATENT 3-CYLINDER ENGINES, 


AS SUPPLIED FOR DRIVING BRUSH DYNAMO-ELECTRIC MACHINES. 


Of 40 Lights, Of 16 Lights to 
to the H.M.S. 
Steel Works of Inflexible,”” 
Messrs, Bolckow, 
Vaughan & Co., gg Psara’”: 
Middlesbro’. Messrs. A. Leslie 
And of 16 Lights & Co., 
to the | Hebburn-on-Tyne ; 
Royal Arsenal, 3 | a Great Western 
H.M. Dockyard, = = A Paddington ; 
&e., de. 


Chatham 


Intending purchasers, of high-speed Engines tor driving Dynamo-Electric Machines oi any class, or tor oe purposes, are invited to inspect the 
BROTHERHOOD Engines in operation at the above address 


Sal 
f) if 
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PATENT LAW PRIMERS. 


Written specially for the use of inventors and others requiring, IN A CONCISE AND INEXPENSIVE FORM, some 
general information upon the more important features of the Law and Practice. 


NOW READY, PRICE ONE SHILLING, POST FREE. (No. 1.) 


A 'T BEI TA ITN . 


Notes on the Law and Practice relating to Parents ror INveNnTIONs and the Registration of Destans AND TRADE Marks. 


IN THE PRESS. (No. 2.) 


UNITED STATES OF AMERICA. 


The Chief Features of the Law and Practice relating to Parents ror Inventions, and the Registration of Desians AND TRADE MARKS 


Primers relating to British Colonies and mtal Countries in preparation. 


HASELTINE, LAKE & ©o., 45, Southampton Buildings, Chancery Lane, London, W.C. 


THE WHITECROSS WIRE & IRON COMPANY, LIMITED. 
TRADE FORGES AND ROLLING MILLS, WARRINGTON. TRADE 
MANUFACTURERS OF 
EVERY DESCRIPTION OF ROLLED & DRAWN WIRES. 

CONTRACTORS TO 
BRITISH P.0., THE INDIAN COLONIAL, AND FOREIGN GOVERNMENTS, 


The principal Railway. Telephone and Cable Companies, for ; 
THE HIGHEST QUALITY OF TELEGRAPH, TELEPHONE, AND CABLE WIRES. MARK. 


ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, 
(J. C. FELL, Fel. Inst. P.A., M.I.M.E., &c., Lecturer on Electrical Engineering at the City of London College, &c., S. P. WILDING, M.S.Chem.I., M.S.A.) 


Best technical, legal, and scientific advice in all matters connected with patents. Reliable agents in all countries. Searches 
made, patent cases conducted, opinions, technical evidence, kc. Trade marks and designs registered. 


1 QUEEN VICTORIA B.C. 


LONDON WIRE COMPANY, 


ANCHOR WORKS 
Playhouse Yard, Golden Lane, LONDON, E.C. 


MANUFACTURERS OF 


COVERED WIRES OF ALL DESCRIPTIONS 


FOR 


ELECTRICAL INSTRUMENTS, DYNAMO MACHINES, BELL AND HOUSE WORK, &. 


FANCY PARAFFINED WIRES AND CABLES. 


SPECIALLY PREPARED FOR 


TELEPHONE AND OTHER INDOOR CONNECTIONS. 


WIRES AND CORDS OF VARIOUS INSULATIONS FOR ELECTRIC LIGHT BRANCH 
CIRCUITS, LEADING LINES, &c, &c. 


Contractors to the principal Government Departments, and Electrii Light and 
Telephone Companies. 


MARK, 
D 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


[JUNE 27, 1885. 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
138, LONDON WALL, WOOD STREET, E.C. 


EBONITE. 


SCALE FOR CHEAP PREPAID ADVERTISEMENTS 


Three Lines and Under (24 words) 2s. 6d. 
For Every Additional Line (8 words) ... Os. 6d. 
Three consecutive Insertions for the Price for Two. 


LECTRICAL ENGINEER, College Trained, A.S.T.E., desires 

re-engagement. Has had experience in incandescent light- 

ing, including testing of lamps and dynamos. Also general 

business experience, including book-keeping ; and could under- 

take work requiring organisation and management.—Address, 
“ Detta,” 1, Fearnley Road, Camberwell Grove, S.E. 


A. R. SENNETT & Co., 


HATTON GARDEN LONDON 


SENNETT 


ele 


eas 


CONTRACTORS FOR ELECTRIC LIGHTING & GENERAL 
ELECTRICAL ENGINEERING ON ANY SCALE. 


FRANKLAND PATENT ACCUMULATORS. 


SENNETT PATENT ARC LAMPS. ELECTROLIERS. 


Books. 


Just Published, Crown 8vo., Cloth, 2s. 6d. 


WRINKLES IN ELECTRIC LIGHTING: 


Principally relating to the Lighting of Ships, 
By VINCENT STEPHEN. 


LONDON: E. & F. N. SPON, 125, Strand. NEW YORK: 35, Murray Street. 


Just Published, Demy 8vo., Cloth, 9s. 


DOMESTIC ELECTRICITY FOR AMATEURS: 


Translated from the French of E, HOSPITALIER, editor of * L,ELECTRICIEN,” 
with Amendments and Additions, 


By C. J. WHARTON, Assoc. Soc. Tet. Ena., 
With numerous Illustrations. 


LoNDON: E. & F, N. SPON, 125, Strand. 
by Auction. 
TUESDAY, JUNE 30th, 1885. 


NEW YORK: 35, Murray Street. 


Important Sale of Modern Electrical Apparatus, Dynamos, Lamps, Working 
Plant, Stock, &e. 


HEATLEY KIRK, PRICE anp GOULTY are instructed 
SELL by PUBLIC AUCTION, on TUESDAY, JUNE 30th, 1885, com- 
mencing at 10 for 11 o'clock prompt, the surplus STOCK and PLANT of the 
BRITISH ELECTRIC LIGHT CO., LIMITED (who are discontinuing to make the 
“ Brockie” Lamp and are making other arrangements for the manutacture of their 
specialities), upon the Works premises, Turk’s Head Yard, Turnmil! Street, London, 
E.C. (close to the Farringdon Street Station, on the Metropolitan Railway). The 
Catalogue will include 82 “GRAMME” DYNAMO MACHINES, from 6,000 to 
40,000 ¢.p., all either new or equal to new, about 200 ARC LAMPS, “ Brockie,” “ Serrin,” 
and “ Crompton,” about 4,500 INCANDESCENT LAMPS, “ Woodhouse and Rawson,” 
and others; Resistance Coils, Wheatstone i 
Electroliers, and numerous other Electrical apparatus and fittings, 21 Hand Lathes, 
by JZangye, Drilling Machine, 50 Pullies, and other loose Plant, and Manufacturing 
Appliances, &c., &e, 
On view on Monday, 29th of June, and Morning of Sale. For Catalogues and 
Particulars, apply to the AUCTIONEERS, 52, QUEEN VICTORIA STREET, LONDON, 
E.C., and Albert Square, Manchester. 


Bridges, Switches, Galvanometers, | 


NSTRUMENT FOREMAN.—Wanted, a competent foreman 
to superintend the instrument department of an electrical 
firm; must be thoroughly up to making and testing all kinds of 
telegraph and electrical instruments. State experience and wages. 
—Apply 483, ELectricaL Review, 22, Paternoster Row, London. 


RAUGHTSMAN WANTED.—One who has had practical 
experience in electrical work generally. State age, wages 
and experience.—Apply 484, ELecrricat Review office. 


w'" SALE.—Large Induction Coil, Spectroscope, Chemical 

Balance, Electrical Machine, and other instruments and 

fittings of a Physical Laboratory.—On view at 101, St. Martin’s 

Lane, W.C. 

RUSH LAMPS FOR SALE.—Thirty New Pattern 16-hour 

Brush Arc Lamps, not much used, and recently examined 

in workshop. Price £5 10s. each.—Address, 466, ELEcTRICAL 
Review, 22, Paternoster Row. 


OR SALE.—PATENT No. 3,369 (Hedges’s Switches), 
dated August 3rd, 1881.—Apply to “W. H. A.,” 28, York 
Street, Westminster. 


OR SALE.—ELECTRIC LIGHT CABLES (7/18s), at 
present laid in and above London streets and in subways. 
The cables are mostly insulated with India-rubber, and the actual 
value when put down was about £1,900. The total quantity is, 
approximately, 38 miles, and a very low price would be accepted. 
The probable cost of taking them up would be £50.—For par- 
ticulars address No. 485, ELecrricaL Review, 22, Paternoster 
Row, London. 


ELECTRIC AND PNEUMATIC BELL MANUFACTURERS 
AND FITTERS TO THE TRADE. 


BELLS, INDICATORS, PUSHES, PULLS. 
Speaking Tubes fitted. Fittings supplied. All work guaranteed. 


THURKLE AND COMPANY, 
5, DENMARK STREET, SOHO, LONDON W.C. 


BUFFALO CARBONS. 


GRAMME DYNAMOS, 
RODGERS’ WROUGHT TRON PULLEYS, WILCOCK’S BELTING, 
BowEN'’S MECHANICAL TELEPHONE, 


All Electrical Supplies at Manufacturers’ ‘Lowest Prices. 


INSTALLATIONS ERECTED AND MAINTAINED. 


CHARLES RR. HEAP, 
Electrical Engineer & Agent. 
62, COLEMAN STREET, LONDON, E.C. 


J. D. F. ANDREWS & CO., 


WOODSIDE ELECTRIC WORKS, GLASGOW, 
Glectric Zight and Telegraph Engineers, 


MANUFACTURERS AND CONTRACTORS TO 


THE ADMIRALTY; WAR OFFICE; 
CUNARD SS. COMPANY; 

NORTH GERMAN LLOYD SS. COMPANY; 
HUDDART, PARKER & Co., of Melbourne; 


ANDREWS’ 


NATIONAL TELEPHONE COMPANY; 

TELEPHONE COMPANY OF IRELAND; 

GREAT EASTERN AND GREAT WESTERN 
RAILWAY COMPANIES, &e., Xe. 


ARC LAMPS, DYNAMOS, TELEPHONE MAGNETOS WITH SPECIAL CALL-BELL ARRANGEMENTS. 


SWITCHES, BLECTROLIERS, &c., 


i ‘ 
| 
| 
if 
| 
4 


THE TELEGRAPHIC JOURNAL AND 


JUNE 27, 1885.] ELECTRICAL REVIEW. xiii 


RICHARDS’ <9 PULLEYS 


GEO. RICHARDS & CO. LIMITED, _BROADHEATH, MANCHESTER. 


smA Ww con NWO. IT. Y. 
ALEXANDRA WORKS, VARLEY STREET, OLDHAM ROAD, MANCHESTER. 


MANUFACTURERS OF 
COTTON, INDIA-RUBBER, GUTTA-PERCHA, SILK COVERED and BRAIDED WIRES, GERMAN SILVER 
WIRES FOR HIGH RESISTANCES, FLEXIBLE CORDS, TELEPHONE WIRES, Xe. 
SPECIAL WIRES for DYNAMO MACHINES and INCANDESCENT LAMPS, 


All Sizes and Classes of Cables for Telegraphs, Telephones, or Electric Lighting. 


ELECTRIC LIGHhTinG. 


HE ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORPORATION, 
LIMITED, Patentees and Manufacturers of the— 
1. Brush Are Dynamos and Lamps, which have alone stood the test for years. 
2. Victoria Dynamos and VICTORIA INCANDESCENCE LAMPS, as supplied to H.M. 
Government. 
3. Brush-Sellon Are Lamps, for illuminating Churches, Halls, &c., with a steady and 
unflickering light. 
The Corporation are prepared to furnish, on application to the Secretary, Estimates for Electric 
Lighting of every description, Public and Private, and also to carry out complete installations of the 
Electric Light in the Metropolis or elsewhere.—Address Secretary, Belvedere Road, Lambeth, S.E. 


TO 


In consequence of the great improvements we have recently introduced into our 
Dynamo Machines, whereby a large increase of out-put has been obtained, we are 
enabled to offer sets of Electric Lighting plant at the following exceedingly low rates: 


Machine, Dynamo Machine. 
Cable. Total. Sets, Arc Lamps, * Cable. Total 
1° Packing. and Packing. 
1 for 15 Arc Lamps of 3,000 c.-p. . . £325 £25 £350 5 for 5 Arc Lamps of 3,000 c.-p. ‘ .£125 £10 £135 
2 ,,12 ” ” 20 296 .  . 104 10 114 
"10 . 245 20 265 Va 80 5 85 
146 10 155 
Incandescent Lighting _ for 160 20-c.-p. Lamps, including Dynamo — Lamps, Holders, and Packing . . £180 
Do. for50 Lamps . 85 


ALL THE INCANDESCENT MACHINES ARE COMPOUND SELF-REGULATING. 
KAPP & CROMPTON’S PATENT 


CURRENT & POTENTIAL INDICATORS. 


hese Instruments are Galvanometers in which a delicately suspended or jewel-pivotted magnetic needle indicates by the deflection from its zero position what 
vn of current is flowing through an electric circuit or what difference of potential exists between any two of its points. 

In ordinary Galvanometers a spring or a aa | steel magnet is employed, which tends to keep the magnetic needle in its zero position, whilst the current in 
being led through coils round the needle tends to deflect it from that position, the deflection being a measure of the current. But it is well known that springs and 
so-called permanent magnets are liable to changes, and, therefore, frequent re-calibration of the instruments hitherto used has been found necessary. In the Patent Current 
and Potential Indicators this defect is completely removed, the permanent magnets being here replaced by Electro-Magnets, which become excited by the very current 
which is to be measured, 

The dials of these Indicators are divided directly into amperes or volts, and thus current or electromotive force can be read off without the necessity of multiplying 
the degrees of deflection by a troublesome and constantly varying coefticient ‘of calibration. 

. Every Indicator before leaving our Works is carefully calibrated by comparison with standard instruments, and the scale is then engraved, and remains correct 
or ever. 

The Current Indicators show not only the strength but also the direction of the current. They are made with double needles suspended with a sapphire cap on an 
iridium potas. or with a single needle pivotted in jewels. The strength of a in the pivotted or suspended needles has no influence ow the deflection, and for 
alternating currents a soft-iron needle is used instead of the magnetised steel needle, 

Each Current Indicator is supplied with a flexible c hee twin cable with terminal screws. 

The Potential Indicators are egnene with a proportionate resistance and key, thus making the same instruments suitable for high and low electromotive forces, 
They also show by the position of the handle of the commutator which is the positive terminal. 


PRICES (including Handsome Outer Case). 
CURRENT INDICATORS. 
10 to 100 Amperes (suspended needle) ‘ F ‘ 4 to 40, or 10 to 100, or 15 to 150 Amperes (pivotted 
25 ,,250 (suspended or pivotted needle 5 ,,500 Amperes -15 15 
POTENTIAL INDICATORS. 
1 to 125 Volts, or 2 to 250 Volts - £10 10 | Extra Resistances, in Handsome ee Box! for 
higher Potentials ; £3 3 
COMBINED LOW READING CURRENT AND POTENTIAL INDICATORS. 

to & Amperes } . £10 10 | « 
Vee 35 ‘2 ,, 25 Volts 


E. CROMPTON & Co. 


Sets. 


ON ¢ = Ss 
< 
\ 
| 


THE TELEGRAPHIC JOURNAL AND 


KLECTRICAL REVIEW. 
PARIS ELECTRICAL EXHIBITION, 1881, GOLD MEDAL AWARDED. 


FELTEN anp GUILLEAUME, 


CARLSWERK, MULHEIM-ON-RHINE, GERMANY, 


MANUFACTURERS oF ELECTRICAL CONDUCTORS. 


LEAD-COVERED CABLES, for Electric Light- 
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TELEGRAPH WIRE, galvanised and plain (to 
any specification). 

TELEPHONE WIRE, galvanised Patent Cast 
Steel and Manganese Bronze. 

COVERED WIRES, for Telephones and Electric 
Lighting. 

GUTTA PERCHA and INDIA RUBBER CORES. 

TELEGRAPH AND TELEPHONE CABLES 
(ANTI-INDUCTION). 

TORPEDO and FIELD TELEGRAPH CABLES. 


ing, -Transmitting Power, for Telephony 
and Telegraphy. 

CABLES FOR BLASTING PURPOSES. 

DYNAMO MACHINE WIRES. 

IRON and STEEL WIRE of every description 
and for all purposes. 

WIRE ROPES, for Mining, Transmission, 
Street Tramways, &c 

FENCING WIRE, STRAND, &c., &e. 


CONTRACTORS TO NEARLY ALL THE GOVERNMENTS IN THE WORLD. 
Sole Agents: W. F. DENNIS & Co., 101, Leadenhall Street, London, E.C. 


AND 28, STRAND STREET, LIVERPOOL. 
STORES: MILLWALL DOCES, LONDON, =. 


TELEGRAPHIC ADDRESS, 
“LOCO,” LEEDS. 


RODGERS’ 


TELEGRAPHIC ADDRESS 
“LOCO,” LEEDS, 


MADE ENTIRELY OF 


Wrought Iron. 


SPLIT OR SOLID, 


Rim, 
Arms and Boss. 


THE ONLY 
WROUGHT-IRON PULLEY 


MADE WITH A 


ALL SIZES UP TO 
24 FEET DIAMETER, 


THE BEST PULLEY 


FOR DRIVING 


ElectricLight 


WROUGHT-IRON BOSS. 


E FE 


MACHINERY. 


Im USE. 


(USED SOLELY FOR DRIVING THE hog A LIGHT AT THE INVENTIONS EXHIBITION.) 


Makers-HUDSWELL, CLARKE & Oo. 


RATIWAY FOUNDRY, DLHHDS. 
Messrs. MARSHALL, SONS & Co., Limited, keep a stock of our Pulleys at their Depot, Marshall’s Buildings, 79, Farringdon Road, London, E.C, 


London Agent for Electrical Purposes :—Mr. CHAS. R. HEAP, 62, Coleman St., E.C. 


Su- Lig nt Compound. 


BRONZE MEDAL AWARDED HEALTH | EXHIBITION 1884. 


OPPERMANN BROS., 


DYNAMO M MAKERS 


ELECTRIC LIGHT ENGINEERS 


Brewhouse Yard, 172, St. “John St., Clerkenwell, E.C. 
__ PRICES OF DYNAMOS. 


| Power 

1 Registered. 
1 5 | 4-H.P.| £10 
£30 “wound Direct Cur 
4 50,5 , £45 
5 
6 
7 


Price. 


pice includes ex- 
1 ,, £80 | ma- 
| chines can 

200 | 20 £130 at full speed, with 
from to their full 
| number of lamps 

| | | in cirenit. 
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WOODHOUSE AND RAWSON, 


Glectric Light Engineers and tanufacturers, 


vasa tepanceale SUPPLIERS * TO THE TRADE. THE WOODHOUSE & RAWSON MANU- 
11, Queen Victoria Street. oF FACTURING CO., LIMITED, 


London, E.C. ELECTRIC I APPLIANCES. 
COMPLETE EQUIPMENTS | OF ELECTRICAL PLANT 


For various purposes, on the best known systems, 


ELE Cc i 


COTTON COVERED WIRES, 
ELECTRIC LIGHT MAINS, 
LEADS. SPECIALITIES! FLEXIBLE CORDS, &e., &e. 
Flexible Cords in Various Shades for Electric Light Pendants, &c. | Special Terms for Quantities. Enquiries Invited. 


REID BROTHERS, 


12. WHRARE ROAD, CITY ROAD, LONDON, N. 
TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 
PATENT TELEPHONIC WIRES 


TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MANUFACTURERS OF SUBMARINE GABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESCRIPTION 
Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. 


CALLENDER'S 
BITUMEN, TELEGRAPH AND WATERPROOF CO., 


LIMITED, 
101, LEADENHALL STREET, LONDON. Worxs—ERITH, KENT. 


XV 


INDIA-RUBBER COVERED WIRES, 
GUTTA-PERCHA 


FANCY PARAFFINED ,, 


MANUFACTURERS OF INSULATED WIRE FOR THE TRANSMISSION OF ELECTRICITY 
FOR ALL PURPOSES. 


TELEGRAPHS, TELEPHONES, ELECTRIC LIGHTING, TRANSMISSION OF POWER, &c., 


AT A PRICE GREATLY BELOW THAT OF GUTTA-PERCHA OR INDIA-RUBBER. 


ELECTRICAL POWER STORAGE COMPANY, LIMITED, 


Offices :—4, GREAT WINCHESTER ST., E.C. Works:—MILLWALL, E. 
Telephone Nos.—Office, 338; Works, 5,116. Registered Telegraphic Address—* STORAGE,” LONDON. 


SOLE MANUFACTURERS OF 


Tue “‘E.P.S.” ACCUMULATORS 


(Faure, Sellon, Swan, Volckmar and other Patents), 


FOR ELECTRIC LIGHTING ON ARC OR INCANDESCENT SYSTEM, OR FOR MOTIVE POWER. 


These are the only Accumulators which have been developed from the experience of three years’ practical working. 


Manufacturers of Electrical Tramcars and Launches, driven by Specially Designed Accuioulators, and 
Reckenzaun’s Patent Motors and Gearing; also Electrical Hoists, Main Distributing Switch Boards, Electro- 
Magnetic, Ammeter, and other Switches. 

ELECTRIC LIGHTING FOR BALLS, DINNER PARTIES, &c. 

Instruments Calibrated. Tests and Reports Made of Dynamos, Lamps, and Electrical Apparatus. 
Contractors for Complete Installations of the Electric Light on the Most Approved Systems. 
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BASSANO, SLATER & HOLLINS’ 
LOUD-SPEAKING TELEPHONE. 


(Patents No. 1,290 and 4,003 of 1883, and 2,820 of 1884). 


Transmitter without a Diaphragm! Receiver without a Tympan ! 


— anp SLATER are now prepared to supply these 

instruments at the exceptionally low price of £13 for 
Two Comptete Sets, including Transmitter and Receiver for each 
end of line, Call-Bells and Switches. An indemnity given to each 
purchaser, if required. No Rent or Royalty. 


EFFICIENCY GUARANTEED. 


TELEGRAPH WORKS, TRAFFIC STREET, DERBY. 


| Gh. WELDER, | 
35, ALTE JACOBSTRASSE, BERLIN, 8.W. 


TELEGRAPH ENGINEER and Manufacturer of Electric 

Bells, Indicators, Pushes, Pulls, Insulated Wires, Batteries’ 

Induction Coils, Telephones, Transmitters, and all Apparatus 
for Telephone Exchanges. 


PATENTS BOUGHT AND MANUFACTURE UNDER LICENCE UNDERTAKEN. 
Illustrated Catalogues Gratis and Post Free. 


ECK, CALLOW & Co., 


Manufacturing Electricians & Mechanicians, 


MAKERS oF 


Main Medical Coils. 
Branch Switches. | Telegraphs. 
Switchboards for Tele- 


Automatic Cut-Outs. 
Lamp Holders. 
Wire Cleats and Runs. \ Leclanche Batteries. 
Couplings. | Fusible Plugs. 


Burglar, Fire and Water Alarms and Signals. 


phones. 


Pendant 
| Electric Bells. 


Contractors for the installation of Electric, Steam and Water Plant 
of every description. 


OFFICES, SHOW ROOM AND STEAM WORKS: 


PRUDENTIAL WORKS, GREVILLE ST., HOLBORN, E.C. | 


COVERED 


RIBBON WIRE 


PATENTED JANUARY, 1884. 

Ribbon Wire is nearly rectangular in Section, and therefore may 
be Coiled into a Smaller Space than Round Wire—thus giving 
a higher efficiency. From its great flexibility it may be coiled 
up with only a fraction of the Strain required by Round Wire, and 
as the Strain is distributed over flat surfaces a high degree of 
insulation is obtained with a comparatively thin serving of 
insulating material. 

No. 8 Ribbon Wire—Double Covered—(about 4 yards per Ib.) 
may be Coiled with perfect ease on Cores only }-inch in diameter 
giving 3} turns per inch of length, and 93 layers per inci of thick- 
ness. For Forming Coils of Ribbon Wire, placed edgewise on 
the Core, a Special 'Tool can be supplied. 

The following sizes are kept in stock, Nos. 8, 10, 12, 14 and 16; other 
sizes to order. Conductivity 96 to 98 per cent. 


A. MILGDAR & CO., 


Patenteers and Manufacturers, 


176, INGRAM STREET, GLASGOW. 
ESTABLISHED 1851. 


I RK BECK BAN K.— 
Southampton Buildings, Chancery Lane. 
THREE per CENT. INTEREST allowed on DEPOSITS, repayable on demand. 


TWO per CENT. INTEREST on CURRENT ACCOUNTS calculated on the 
minimum monthly balances, when not drawn below £50. 


The Bank undertakes for its Customers, ffee of Charge, the Comeey of Deeds, 
Writings, and other Securities and Valuables; the collection of Bills of Exchange, 
Dividends, and Coupons; and the purchase and sale of Stocks, Shares, and 
Annuities. Letters of Credit and Circular Notes issued. 


THE BIRKBECK ALMANACK, with full particulars, post free, on application. 
FRANCIS RAVENSCROFT, Manager. 
The Birkbeck Building Society's Annual Receipts exceed 
Five Millions. 
OW TO PURCHASE A HOUSE FOR TWO 
- GUINEAS PER MONTH, with immediate Possession and No Rent to 


ay. Apply at the Office of the BIRKBECK BULLDING SOCIETY, 29, Southampton 
suildings, Chancery Lane. 


OW TO PURCHASE A PLOT OF LAND FOR 


Building or Gardening purposes. Apply at the Office of the BIRKBECK FREE- 


FRANCIS RAVENSCROFT, Manager. 


KING, MENDHAM & Co., 
Western Clectrical Works, 


NARROW-WINE STREET AND FAIRFAX STREET, 
BRISTOL. 
WHOLESALE MANUFACTURERS OF 
ELECTRIC HOUSE BELLS, PATENT NEEDLE POINT INDICATORS, 
PATENT COMBINATION PULL AND PRESSELL, 
IMPROVED PATTERN WIMSHURST ELECTRICAL MACHINE, 
The “Science Teacher’s” Set of Testing Instruments, 


DYNAMOS, MEDICAL COILS, BATTERIES, SWITCHES, MOTORS. 
COMPLETE STOCK of WIRES, CARBONS, TERMINALS, &c. 
Price List Post Free, Four Stamps. 


HEENAN FROUDE 


MANCHESTER, 


PATENTEES AND MANUFACTURERS OF THE 


" TOWER” SPHERICAL ENGINE, 


(2,000 REVOLUTIONS PER MINUTE) 


For Dynamos, Steam Launches, Blowers, Pumps, and every purpose where 


High Speed, Economy and Regularity are required. 
SPECIAL ADVANTAGES. 


Steadiness of motion ; no reciprocating action ; fewness of parts ; 


or belting entirely dispensed 
with. 

Less space oc- 
cupied and less 
weight than 
any other en- 
gine (an engine 
realising 30 
H.P. on the 
brake weigh- 
ing only 2 ewt.) 
Working parts 
perfectly bal- 
anced and en- . 
tirely closed : 
and therefore 
inaccessible to 
grit, sand, or *~ 
coal dust. 


As supplied to 
Her Majesty’s 
Dockyard, the 
British India 
Steam Naviya- 
tion Co., the L. 
and N. W. Rail- 
way; and for 
Train Lighting 
to the Great 
Eastern and 
Lancashire and 
Yorkshire Rail- 
way Companies ; 
also to the pri- 
vate yachts, Cu- 
hona, Retriever, 
&e. 


ELECTRIC. LICHT 


gearing 


| 
| 
_ ee The BIRKBECK ALMANACK, with full particulars, on application. 
| 
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BALDERSTON & COMPANY, 


201, ST. VINCENT STREET, GLASGOW, 


SOLE CONSIGNEES FOR EUROPE FOR 


SHORT-LAP LEATHER BELTING. 


Highest Awards Philadelphia Exhibtion, 1876; Paris Exhibition, 1878; Melbourne Exhibition, 1880. 


Our Belts are made from pure oak tanned butts and from the heart or solid part of the hide. Each piece of 
leather is stretched by powerful machinery, jointed and secured in such a manner that both sides present an even 
surface to the pulley, and the Belt runs as it were one piece. They work equally well for the largest driving belts or 
for the fastest running machinery and smallest pulleys, and are specially adapted for use on Electric Lighting Machinery. 


12 Gold and Silver Medals awarded at London, Paris, Vienna, Toronto, Sydney, Melbourne, Bradford, Amsterdam, &c. 


THOMAS FLEMING, SON & Co., 


TANNERS, CURRIERS, AND MANUFACTURERS OF 


BEST BARK-TANNED ENGLISH LEATHER MACHINE BANDS, 


Well Stretched, Manufactured from Hides Selected, Tanned, and Curried expressly to insure the qualities of Strength, uniform Toughness and Durability. 

(We have supplied all the Belts turning the machines at the Crystal Palace,which have given the highest satisfaction, Cotton Belting being a failure), 
RAILWAY AND GOVERNMENT CONTRACTORS. 

WEST GROVE MILI, HALIFAX, BNGLAND. 


OL DEIELDwD WAAL. 
26, KERR STREET, MILE END. GLASGOW. 
Patentees and Original Manufacturers of the ‘‘OLDFIELD'’ PATENT LINK BELTING, as supplied by them to the ane users in the — 
Continent and Colonies. == 


Unequalled for 
Electric Lighting. 


DIPLOMA OF HONOUR, 


FISHERIES EXHIBITION 
London, 1883. 


72, NEW BRIGGATE, LEEDS, 
MANUFACTURING ELECTRICIANS & ENGINEERS. 


THE CUTTRISS PATENT ELECTRO-MOTOR. NO DEAD POINTS, REVERSIBLE, & HIGH EFFICIENCY. 
DYNAMO MACHINES FOR LABORATORY USE AND ELECTRIC LIGHTING. 
Electrical Apparatus and Fittings of all descriptions. 


SPECIAL APPARATUS AND INVENTORS’ DESIGNS EXECUTED TO ORDER. RACKS, WHEELS AND 
PINIONS OF ALL DESCRIPTIONS CUT TO ORDER. 


MSDEN, CAMM 
& Steel Wire Drawers & 
PATENT TELEGRAPH IN GALVANIZERS G 


Wire 
To CovVERNMENT 


SPECIFICATIONS, 
Best Rerineo j= 
TELEPHONEWIRE. b= 


FENCING WIRE. Me. 
SUBMARINE ~= 
CasLe Wire. 


STRAND & Stay WIRE —BA/CH = 
Binoinc Wire ctors/ To H. M PosTMaASTER CENERAL 


London Offices---72, KING WILLIAM STREET. Agents, G. W. SHARE & Co. 


Sur ce cCco., 
— — 
| 
A 
| 


THE TELEGRAPHIC JOURNAL AND 


KLECTRICAL REVIEW. 


RUSTON, PROCTOR & CO.'S 
COMPOUND ELECTRIC LIGHT ENGINES, 


WITH AUTOMATIC BXPANSION GHAR. 


[JUNE 27, 1885, 


of 
ENGINES 


AWARDED, =. and 


Awarded at the Calcutta Exhibition—Two First Class Certificates and Two Gold Medals: Two First Class Certificates and Two Silver Medals. 


When loaded to 24 times their nominal power have worked with only 2°63 lbs. of Coal, and 20°46 Ibs. of Water 
per effective horse-power per hour. 


Sheaf Iron Works, LINCOLN; London Office, 20, Budge Row, Cannon Street. 


J. ORME anp Co., 


MANUFACTURERS OF EVERY DESCRIPTION OF 


APPARATUS FOR USE IN TEACHING OR EXPERIMENTING IN THE SCIENCES OF CHEMISTRY, ELECTRICITY, MAGNETISM, 
ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, &. 


IMPORTERS OF 


FINEST BOHEMIAN GLASS, BERLIN PORCELAIN PURE CHEMICALS FOR ANALYSIS, &c 
BLECTRIC AND BATTERIES. 


3/6 to 6/- 


Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. 
reduction of amen 


ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. 
Price List of Chemical Apparatus with 650 Illustrations, post free eight stamps. 
| TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. 


J. ORME <_ co. (Late M. JACKSON & Co.). 
SS. BABRSLICA LON DOH. B.C. 


xviii 
UPWARDS 
(Xo wim £1 15 0 of 
4/-  30/- 
£1 10 O 
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BOURNE & SOW, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great toughness and strength. 
Brown Stoneware. White Stoneware. Brown Porcelain. Porous Cells. 
Economy, Strength, and Durability combined. Prize Medal, Paris Electrical Exhibition. 
Makers of Mr. Slater Lewis’ Patent Self-Binding Insulator. 
Works: DENBY POTTERY, NEAR DERBY. 
London Office: 6, ST. PANCRAS STATION, EUSTON ROAD, N.W. 


ATLAS CARBON WORKS. 
Rr. APPLEGAR 
Manufacturer of every description of Carbon Rods, Plates, Cylinders (corrugated and plain), 


PATENTEE AND SOLE MAKER OF THE 


CELEBRATED CORRUGATED CARBON BATTERY CELLS, 


Which have received the highest recommendation from the best authorities ; the most simple, compact and efficient battery in the market. 


ATLAS CARBON WORKS—Ewer Street, Southwark Street, LONDON, S.E. 


ELECTRICIANS’ AND INVENTORS’ CARBON SPECIALITIES, 


BELLS ASBESTOS 


XIX 


BELL'S ASBESTOS |ETALLIC & [NDIA-RUBBER WOVEN SHERTING 


A Jointing Material possessing many times the Tensile Strength of anything hitherto manufactured for the purpose. 


The Asbestos and India-rubber Woven Sheeting, introduced by us some years ago, has proved so great a success that all the 
manufacturers of Asbestos in this country and on the Continent have imperfectly imitated it. That material, though superior to every- 
thing previously introduced for many kinds of Steam Joints, does not bear the strain put upon it in some cases, and therefore in order 
to meet the requirements of every class of steam user, a superior article is now offered to the public. The improvement consists in the 
manufacture of a fabric composed partly of finely spun Asbestos Yarn, and partly of a fine Wire of suitable alloy to impart great tensile 
strength, retainable under the highest temperature, and rendering the material capable of resisting the highest pressures hitherto 
attained. A sheet of 1-ply will serve where 2-ply of the Asbestos Woven Sheeting without wire are necessary. 


BELL'S ASBESTOS METALLIC AND INDIA-RUBBER WOVEN TAPE. 


The material above described is made up in the form of Tape for Cylinder Covers, Manhole and Mudhole Joints, &c. 
All liability to breakage is overcome by the introduction of Wire in the manufacture. 


BELL’S ASBESTOS METALLIC CLOTH PACKING. 


By this special combination of Asbestos and Metal, friction is 

The introduction of wire serves as a binder to the Asbestos, and 

This packing may be used in either wet or dry steam. It possesses the 
y I 


This material is equally suitable for high or low pressures. 

reduced to a minimum, and as a heat-resisting packing it is perfect. 
prevents its fraying away by the friction of the moving parts. 
greatest elasticity, strength, and durability ever attained in steam packing, and is the surest remedy for worn glands and uneven rods. 


CAUTION. 

The most important space 
granted to Asbestos has 
been allotted to us as the 
first spinners of Asbestos, 
unmixed with other fibres. 
The operations of spinning 
and weaving Asbestos are 
shown by us in the West 
Gallery, No. 1061. 


These three materials 
are manufactured under the 
Turner-Bell Patent, and the 
Rights will be Strictly Pro- 
tected by Legal Proceedings 
against all Infringers. 


ILLUSTRATED PRICED CATALOGUE FREE ON APPLICATION TO 


BELL'S ASBESTOS WORKS, SOUTHWARK, 


Or the Depots—118a, Southwark St.,S.E.; Victoria Buildings, Deansgate, MANCHESTER; 11 & 13, St. Vincent Place, GLASGOW; 
46, James Street, Bute Docks, CARDIFF; 21, Ritter Strasse, BERLIN. 


The Latest Developments in Asbestos. | 
ASBESTOI INE INVENTIONS _EMIIBITIOY, 
EQUAL TO 2 GALLONS OF BEST | 
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THE 


WIRE MANUFACTURERS 


AND 


CON TRACTORS. 


4434, HOLLOWAY RD., LONDON, N. 


(ENTRANCE BEHIND HOLLOWAY HALL.) 


of 


DYNAMO WIRES, 


Fancy Paraffined Wires 
for Electric Bell 
and Telephone purposes. 


Flexible Cords and Twin 
| Wire 
for Electric Light Pendants. 


| 
| 
| 


BRALIDEHD WIRES. 


Underground 
and 
Overhead 


for 
Telephone, Electric Light, and all other purposes. 


ELECTRIC LIGHT LEADS, 


NOTHING SUPERIOR IN QUALITY OF INSULATION AND WORKMANSHIP. 


at 


COMPOUND, SHELLAC, AND INDIA RUBBER VARNISHED WIRES. 


Copper Wires Insulated with India Rubber, Gutta 
Percha, Cotton, Silk, Tape, &c., &c. 


| 
| 
O | 
ELECTRIC WIRES AND CABLES 
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JOHN WHITE & SONS, 


Canners, Curriers and Leather Werehants. 
WORKS: — AWARDS. LONDON OFFICE: 
ARK ROAD LEATHER WORKS, Leeds, 1875; Paris, 1878; Bradford,1882; 52, QUEEN VICTORI 
BINGLEY, YORKSHIRE. Amsterdam, 1883 ; Huddersfield, 1884. E.c. STREET, 


Contractors to the Executive Council Se Patent V or Triangular and Square 
of the Inventions Exhibition for Leather Ropes. 
the Main Driving Bands in the §%,) Specialities for Electric 
Electric Department, 1885. Machinery, 
STAND 555, SOUTH GALLERY. INVENTIONS EXHIBITION. 


WILLIAM BANES, | PRIZE MEDAL, PARIS ELECTRICAL EXHIBITION, 1881. 
GRanntatnetng Stentetetan, FIRST CLASS CERTIFICATE AND SILVER MEDAL, CALCUTTA, 1884, 


s2, CORPORATION STREET, BOLTON. 


WORKS :—BARK STREET. 


GLOVE AND GAITER LEATHER J ad S T | F a & S O N S, 


DRESSERS, LEATHER AND LAMBETH, LONDON, 
BUCKETS WOOL MERCHANTS. OF 


AND HOSE. POROUS CELLS AND PLATES, 


a BATTERY JARS, 
12 FIRST-CLASS 
MEDALS AWARDED. TELEGRAPH INSULATORS, 
ome Chemical Apparatus, Art Stoneware, 
Combs Tannery, Stowmarket. PLUMBAGO CRUCIBLES, ETC. 
Price Lists and Terms on Application. Contractors to the Post Office and other Departments. 


36, BASINGHALL STREET, LONDON, E.C. Works: CAMDEN TOWN, 


Wholesale and Export Manufacturers of Electric Bells, Leclanche, Bichromate and other Batteries, Indicators, Induction Coils, Wood, China, and 
Metal Pushes, Insulated Wires of every description, Vulcanite Rod and Sheet, Carbons for Leclanche, Bunsen and other Batteries, 


SOLE AGENTS FOR RHEINS AND BARRIERE, PARIS, MANUFACTURERS OF TERMINALS, SCREWS, SMALL 
TURNINGS, &c., FOR ALL CLASSES OF ELECTRICAL WORK. 


PRICE LIST AND ILLUSTRATED CATALOGUE ON APPLICATION. 


THE MAXIM-WESTON ELECTRIC COMPANY, 


LIMITED, 
Offices :—32, Queen Victoria Street. Works Holywell Lane, LONDON, E.C. 


OPRIETORS 


MAXIM & SELF-REGULATING WESTON DYNAMOS for INCANDESCENT LIGHTING, capable of running 20 up to 600 lamps each, 
INCANDESCENT LAMPS of 8, 16, 32, and 50 candle-power. 
WESTON ARC DYNAMOS, capable of running 1 up to 50 Arc Lamps. SINGLE and DOUBLE ARC LAMPS to run from 5 to 18 hours. 


Testimonials, Price Lists, and full particulars on application to the Secretary. 
WESTON’S NEW MOTORS NOW READY FOR SALE. 


JOS. ROBINSON & CO., 
SPRINGFIELD IRON WORKS, SALFORD, MANCHESTER. 


MAKERS OF ALL KINDS OF 


Machinery i:y the manufacture of India Rubber and Gutta Percha Goods, 


ALSO 


MACHINES FOR INSULATING TELEGRAPH WIRES, 


LINOLEUM, LEATHER CLOTH, AND TABLE BAIZE MACHINES, 


AND ALL CLASSES OF 


BLEACHING, DYEING, AND FINISHING MACHINERY FOR CLOTH AND YARN. 


Chilled Iron Rolls ground perfectly true by Poole’s Patent Grinding Machine. 


TANN 

= | 

| 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


DAVIS & TIMMINS, Limitep., 
Screw BWlanufacturers & Wetal Merchants, 


BOWLING GREEN LANE, FARRINGDON ROAD, LONDON, E.C., 


SOLE AGENTS FOR J. 0. MOUCHEL’S HIGH CONDUCTIVITY COPPER WIRE. 


Sraight Drawn, seaman Iron, and Steel, Round, Hexagon a1 and Flat; all Sizes kept in Stock. 


Estimates for Screws and Turned Parts on Receipt of Patterns. Considerable Reduction for Large Quantities, 


ALL THESE GOODS ARE SHOWN FULL SIZE AND KEPT IN STOCK. 


REDUCTION PRICES! 


EMPIRE CARBONS, 


THE BEST FOR ALL SYSTEMS - ‘OF ARC LIGHTING. 


SOLID. CORED. 

1l mm., per foot 24d. 11 per foot 3d. 
11 m/m., per 1,000 feet £9 7s. 6d. 11 mm., per 1,000 feet Od, 
BELFAST ELECTRIC APPLIANCES CO., 
LIMITED, 


27, CHICHESTER STREET, BELFAST. 


all 
5 6 
= = = = = 
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PATERSON & COOPER, 
ELECTRIC LIGHT AND POWER AND TELEPHONE ENGINEERS, 


ST. PAUL'S Works—76, LITTLE BRITAIN, LONDON, E.C., AND 
EUROPEAN TELEGRAPH WoRKS-POWNALL ROAD, DALSTON. 


Prize Medals, International Electrical Exhibitions, Paris, 1881, London, 1882, and Calcutta, 1888. 


MANUFACTURERS OF 


DYNAMO MACHINES ARC LAMPS, AND ALL ACCESSORIES FOR ELECTRIC LIGHT INSTALLATIONS. 


DYNAMOS.—ParTERson & CooPER’s Phenix Dynamos for Incandescent or Arc Lighting; Slowspeed 
Machines for Ship Lighting ; Dynamos for Electro-Deposition of Metals. 

SEARCH LIGHTS.—Submarine Arc Lamps for Salvage or Fishing. 

ENGINES.—High Pressure and Condensing; Steam Boilers; Turbines, Water Wheels, Overshot Breast 
and Undershot; Shafting, Pulleys, Plummer Blocks, Gearing, Belting, &c. 

ARC LAMPS,.—Licensees and Manufacturers of the Clarke-Bowman Arc Lamp, the Pilsen Arc Lamp, 
the “J.F.,” and other lamps. 

INCANDESCENCE LAMPS.—Agents for Swan, Edison, Bernstein and other incandescence lamps. 

MEASURING INSTRUMENTS.—Cardew’s Universal Voltmeter, Paterson’s Patent Electro-magnet Am and 
Voltmeters, and Engine-room Ammeters; Ayrton & Perry’s Am and Voltmeters, Ohmmeters, Power- 
meters, Tachometers, &c. 

CARBONS.—“ WaLLace DIAMOND” Carbons, as used at Severn and Mersey Tunnel Works, Great Western 
Railway Company, International Health Exhibition, &c.; HARDTMUTH’S SOFT CORE CARBONS. 
FITTINGS.—Sockets, Holders, Lamp Reflectors, Brackets, Improved “R.E.” and Maynard Switches ; 
Safety Cut-outs, and all requirements for electric light installations ; Cables of all descriptions. 
TELEGRAPH INSTRUMENTS.—Telephones, Switchboards, Magneto Call Bells, “S.N.” Instruments, 

Railway Signal and Speaking Instruments, Tapper Bells, &c. 


EXPLODERS & TORPEDO GEAR.—Admiralty and Mackenzie Firing Keys ; Fuse Exploders for Blasting. 


Engineering and Electrical Work of all sorts carried out. Estimates and Specifications for Electric Lighting free of cost. 


ELECTRIC LIGHT LEADS, GUTTA-PERCHA, INDIA-RUBBER COMPOUND BRAIDED 
COTTON, SILK-COVERED WIRES. 


MACHINES 


PHILLIPS BROS., 
ELECTRICAL WIRE MANUFACTURERS, 
THE LEA TELEGRAPH WORKS, HACKNEY WICK, 
LONDON, 


FORMERLY OF 


MACINTOSH LANE, HOMERTON. 


BSTABLISHED 1870. 


SPECIAL WIRES FOR INCANDESCENT LAMPS 


SPECIAL WIRES FOR DYNAMO 


GERMAN SILVER WIRES FOR HIGH RESISTANCES, FLEXIBLE CORDS, 
WIRES, &c., &c. MULTIPLE, AERIAL, AND SUBTERRANEAN CABLE 
ANY SPECIFICATION. 
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INDIA-RUBBER, TELEGRAPH 
COMPANY, 


Offices and Warehouses: 106 & 100, CANNON STREET, LONDON, E.C. 
Works: Silvertown, Essex; Persan-Beaumont, France. 


TELEGRAPH ENGINEERS — AND MANUFACTURERS 


CABLES.—Submarine, Subterranean, and Aerial. 
WIRE.—India-Rubber and Gutta-Percha covered in all gauges. 


INSTRUMENTS.—“ Morse” Inkers, Single Needle, Wheatstone’s betical, Semaphore “Block” Instruments, Bells 
Resistance Coils, Sir W. Thomson’s, and ether othe, mcr Condensers, Testing Instruments, &c. : 


BATTERIES.—so.z MANUFACTURERS FOR GREAT BRITAIN, IRELAND, AND THE COLONTES oF THE 
GELEBRA’ ED LECLANCHE BATTERY, which has the most favourable the P. 
Eogtateas Authorities and other eminent Telegraph Engineers, and is now in general use v'the Pox Post ‘Ofice and 
and Continental Railways. As a Battery for all Telegraphic purposes it is undou pre-eminent. All 


INSULATORS.—Ebonite, Porcelain, Brownware, &c. 
ManvracTURERS OF THE Most Improvep Apparatus ron RAILWAY BLOCK SIGNALLING. 


SEMAPHORE REPEATERS, “ LIGHT” INDICATORS, AND WALKER’S “ PASSENGER AND GUARD” COMMUNICATOR. 


TELEGRAPH STORES AND APPARATUS OF EVERY DESORIPTION. 


LTORPHDO APPARAT USB. 


THE INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH WORKS COMPANY (Limited) are 
Patentees and Manufacturers of a Complete System of Torpedoes for Harbour and Coast Defence, 


AND OF THE 


SILVERTOWN PATENT FIRING BATTERY. 


A Constant Battery for Mining and Blasting Purposes. 
CONTRACTS ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH LINES. 


VULCANISED INDIA RUBBER. 


VALVES, SHEET, BUFFERS, SPRINGS, WASHERS, WHEEL TYRES, CORD TUBING, AND DOOR AND CARRIAGE MATS. 
INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 


INDIA RUBBER and CANVAS STEAM PACKING — ROUND, SQUARE, and SHEET. 


INDIA RUBBER MACHINE DRIVING BANDS. 


WATERPROOF GARMENTS AND FABRICS: 


Coats, Capes, Leggings, Hats, Helmets, Knee Wrappers, Diving Dresses, Sheeting for Hospitals, Water and Air Proof Beds, 
Pillows, Cushions, Bo Bottles, Baths, Life Belts, Gas Bags. 


EBONITE. 
Not affected by Vinegar or Hydrochloric or Acetic Acid. 
Pumps. Speaking apps Mouthpieces. Sheet and Rod. 
Photographic Articles. Battery Cells. . Surgical Appliances. 
GUTTA-PERCHA. 


Tubing, Belting, Buckets, Bosses for Flax Spinning, &c. 


_ Works: SILVERTOWN, ESSEX, LONDON, E.; PERSAN-BEAUMONT, FRANCE. 


London Office—106, CANNON STREET, E.C. 
Warehouse—100, CANNON STREET, E.C. 


BRANCHES : 
LivERPOOL ... 62, Castle Street. 88, High Street. 
Guascow... 20, Dixon Street. 15, St. Andrew Street. 
BraprorD, YORKSHIRE... 85, Kirkgate. BrisToL 2, Clare Street. 
SHEFFIELD ... on 10, Castle Street. Newport, Mon. 82, Dock Street. 
PorTsMOUTH 49, High Street. CarDIFF Pierhead Chambers, Bute Docks. 


21, Grainger Street, West. 


LONDON: PRINTED 4ND PUBLISHED BY THE PROPRIETORS AT 22 AND 99 PATERNOSTER ROW E.C.—June 27, 1885. 
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